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1. Introduction and Demonstration Plan Goals 

The Clean Coal Technology Program is a nearly $7 billion technology demonstration 
program that was legislated by Congress to be funded jointly be the federal government 
and industrial sector participants. The goal of the Clean Coal Technology Program is to 
make available to the United States marketplace a number of advanced, more efficient, 
reliable, and environmentally responsive coal utilization and environmental control 
technologies. 

Air Products Liquid Phase Conversion Company, L.P. (the Partnership), a joint venture 
between Air Products and Chemicals, Inc. (Air Products) and Eastman Chemical 
Company (Eastman), will design, construct, own and operate a 260 ton-per-day Liquid 
Phase Methanol (LPMEOHTM) demonstration unit at the Eastman facility in Kingsport, 
Tennessee. The demonstration unit will be located on property currently owned by 
Eastman. It will take synthesis gas from Eastman’s coal gasifier and will supply an 
existing downstream chemical plant with methanol. Some of the methanol produced 
will be used in stationary and mobile demonstrations to test the fuel characteristics of 
the methanol produced. 

1.1 Environmental Monitorina Plan Puroor& 

As specified in the Cooperative Agreement, the Partnership is required to develop an 
Environmental Monitoring Plan (EMP) which describes in detail the environmental 
monitoring activities to be performed during the operation of the LPMEOIIm 
demonstration unit. The purpose of the EMP is to: 1) document the extent of 
compliance monitoring activities, i.e. those monitoring activities required to meet 
permit requirements, 2) confirm the specific environmental impacts predicted in the 
National Environmental Policy Act documentation, and 3) establish an information 
base for the assessment of the environmental performance of the technology for future 
commercialization. 

1.2 Environmental Monitor% Plan Scooe 

This plan describes the LPMEOHm demonstration unit that will be constructed on 
Eastman’s site in Kingsport, Tennessee; it describes the compliance monitoring and 
supplemental monitoring that is associated with the new demonstration unit and the 
production of methanol. It further provides information from Eastman’s existing 
facilities to provide an overall assessment of the LPMEOHTM technology. 

Phase 3, Task 4 of this demonstration project is off-site fuel testing of the product 
methanol. This testing will take place in 1998 and 1999, two years after start up. An 
EMP supplement for this task will be provided at a later date; but at least 60 days prior 
to the start of Phase 2, Task 4 Off-site Testing Construction. 
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If the decisions from the Design Verification Testing (DVT Phase 1, Task 5) are to 
demonstrate the production of dimethyl ether (DME) as a mixed co-product with 
methanol; then an additional supplement to this EMP will be written. The production 
of DME is not considered in this EMP. 
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2. 

2.1 

Project Description 

Background and Historv of the Proi& 

The purpose of this proposed project is to demonstrate the commercial viability of the 
Liquid Phase Methanol (LPMEOIF’) Process using coal-derived synthesis gas. This 
project is planned to be conducted pursuant to the U. S. Department of Energy (DOE) 
Clean Coal Technology Program. 

The United States needs future sources of alternative liquid fuels. With domestic oil 
production declining and imports increasing, the potential of producing affordable 
liquid fuels from non-petroleum sources could one day prove both strategically and 
economically important. The LPMEOHTM Process offers an extremely attractive route 
to supplementing our liquid fuel supplies with methanol made from the abundant coal 
reserves of the United States. 

Methanol also has a broad range of commercial applications. It can be substituted for 
or blended with gasoline to power vehicles. It is an excellent fuel for the rapid-start 
combustion turbines used by utilities to meet peak electricity demands. It contains no 
sulfur and has exceptionally low nitrogen oxide characteristics when burned. It can also 
be used as a chemical feedstock. 

Air Products and Eastman have entered into a joint venture known as Air Products 
Liquid Phase Conversion Company, L.P. (The Partnership). The Partnership will 
participate with the DOE in the Clean Coal Technology demonstration of Liquid Phase 
Methanol technology. The Partnership will design, build, own, and operate a nominal 
260 ton-per-day LPMEOHTM process unit at Eastman’s integrated coal gasification 
facility site in Kingsport, Tennessee. The program objectives are to demonstrate the 
LPMEOH” process scale-up and operability (up to four years) under various coal- 
based synthesis gas feed compositions and to gain operating experience for future 
synthesis gas conversion projects. The LPMEOIIrM technology offers significant 
potential, over existing foreign Lurgi and Imperial Chemical Industries methanol 
production technologies to reduce electric power generation costs with the co- 
production of chemical feedstocks and alternative liquid fuels. The domestically 
developed LPMEOHTM technology uses United States coal to produce clean, storable, 
liquid fuels and chemical feedstocks. Eventual commercialization of the LPMEOHTM 
process would provide chemical feedstock and electric power cost savings, lower sulfur 
dioxide (S02) and nitrogen oxide (NO,) emissions, and reduce the use of imported 
liquid fuels. 

The LPMEOHTM technology to be demonstrated at the Eastman facility could someday 
be used as an adjunct to an integrated gasification combined cycle (IGCC) power plant 
---one of the cleanest and most efficient of the 21st century power generating options. 
When the IGCC power plant is not generating at its full capacity, excess coal gas could 
be used to make methanol. The methanol could be stored onsite and used in peaking 

EMP-0896 



2-2 

turbines or sold as a commercial fuel or a chemical feedstock. In this configuration, the 
cost of making methanol from coal is likely to be competitive with stand alone natural 
gas-to-methanol facilities. 

The LPMEOHTM demonstration unit will be integrated with Eastman’s facility, 
accepting synthesis gas and converting it to methanol, for use as a chemical feedstock 
within the Eastman facility. A portion of the methanol production would be used as a 
fuel, for use as a low-NO, combustion fuel for testing in stationary power applications 
and mobile transportation use. 

These end-use tests would provide a basis for the comparison of the product methanol 
with conventionally accepted fuels including emission levels and economic viability. 
The program goal of demonstrating methanol as a fuel would lead to the potential for 
greater use of oxygenated fuels, which bum cleaner than conventional fuels, thereby 
reducing air emissions from mobile (e.g., buses and vanpools) and stationary (e.g., 
engines, turbines, and boilers) sources. 

The U. S. Department of Energy, under the Clean Coal Technology Program, will 
provide cost-shared financial assistance for the construction of the commercial-scale 
LPMEOHTM demonstration unit by The Partnership. Air Products will design and 
construct the LPMEOHm demonstration unit and Eastman will operate it. The 
demonstration unit will be a nominal 260 ton-per-day-unit situated on a 0.6 acre plot 
within the existing Eastman facility in Kingsport, Tennessee. 

The Eastman coal gasification facility has operated commercially since 1983. Eastman 
currently both produces and purchases methanol for use at the site. The net affect of 
adding the LPMEOHTM demonstration unit is to require the purchase of a nominal 30 
tons per day of additional methanol for the site. This net amount also includes the 
methanol which will be used in tests of combustion turbines and vehicles. At this site, 
it will be possible to ramp up and down to demonstrate the unique load following 
flexibility of the LPMEOHN demonstration unit for application to coal-based electric 
power generation facilities. 

The operation at Eastman may also include the production of dimethyl ether (DME) as 
a mixed coproduct with methanol for demonstration as a potentially storable fuel 
pending preliminary laboratory and market Design Verification Test (DVT Phase 1, 
Task 5) results. 

2.2 Proiect Schedule 

The project is divided into the following three phases: 

Design 
Construction 
Operation 
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The design phase includes of all of the engineering needed to construct the 
demonstration unit. This activity started in October of 1993 and was completed in early 
1996. The Construction Phase started in October of 1995 and includes the fabrication 
of the equipment and the field construction tasks (foundations, steel erection, etc.). The 
demonstration unit is expected to be commissioned by the end of 1996. The off-site 
product-use testing is included in the operation phase and is expected to start in early 
1998 and finish in late 1999. The demonstration unit will operate (Phase 3) for four 
years. During this period it will be operated to prove the commercial viability of the 
process. This Methanol Operation task is described in Task 2.1 of Phase 3 of the 
“Statement of Work”. The latest “Milestone Schedule Status Report” and the “Work 
Breakdown Summary” (from the “Statement of Work”) are included in Appendixes C 
and D. 

2.3 Site and Facilitv Descriution 

The 0.6 acre site proposed for the LPMEOF demonstration unit is located in 
Kingsport, Tennessee, at the Eastman facility. The Eastman facility is on the western 
edge of Sullivan County and includes a small portion of Hawkins County. The world 
headquarters of Eastman Chemical Company are also located in Kingspott. The 
Eastman facility also includes the eastern half of Long Island, where the demonstration 
unit is being built adjacent to existing process facilities. 

The Kingsport area is shown in Figure 2.2-l. The location of the proposed plant on 
Long Island is shown on Figure 2.2-2. A photograph of the Eastman facility as it 
currently exists is also shown on Plate 2.1. The current site is a gravel covered area 
bounded to the north by an elevated pipe rack, to the west by an interplant road that 
runs between the future process area and a chemical manufacturing plant, to the east by 
an existing methyl acetate plant, and to the south by an interplant road and control and 
change house. The demonstration unit will resemble the existing facility surroundings. 

The proposed project includes four major process areas. The reaction area includes the 
reactor and its associated equipment. The purification area includes two distillation 
columns and their heat exchangers. The storage/utility area comprises oil and product 
methanol storage. The catalyst preparation/reduction area is under roof with several 
large vessels, slurry handling equipment, and a utility oil skid. An equipment 
arrangement plan and isometric view are included in Appendixes E and F. 
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3. Process Description 

3.1 General Description 

The reactor used in the LPMEOIFl process is unlike the conventional gas phase 
reactors that use fixed beds of catalyst pellets and largely depend upon recycle diluent 
gas to both dilute the carbon monoxide concentration and control the temperature rise 
caused by the heat of reaction. The LPMEOHTM reactor is a slurry reactor with small, 
powder-size catalyst particles suspended in inert mineral oil. The synthesis gas bubbles 
up through the slurry where the hydrogen and carbon monoxide dissolve in the oil and 
diffuse to the catalyst surface where the methanol reaction occurs. The product 
methanol diffuses out of the slurry and exits as a vapor with the unreacted synthesis gas. 
The inert oil acts as a heat sink and permits isothermal operation. The net heat of 
reaction is removed via an internal heat exchanger which produces steam. Unlike the 
gas phase reactors, that limit the per-pass conversion of synthesis gas to methanol to 
accommodate the reaction exotherm, the LPMEOHrm reactor maintains isothermal 
operation. The methanol vapor leaves the reactor and is condensed to a liquid, sent to 
the distillation columns for removal of higher alcohols, water, and other impurities, and 
is then stored in the day tanks for sampling prior to being sent to Eastman’s methanol 
storage. A portion of the unreacted synthesis gas is sent back to the reactor with the 
synthesis gas recycle compressor, improving cycle efficiency. The methanol will be 
used for downstream feedstocks and for off-sire fuel testing. 

Unlike the gas phase reactors, the LPMEOHTM reactor is tolerant to CO-rich gas. Shift 
and carbon dioxide removal are not required. Low hydrogen-to-carbon monoxide ratios 
are acceptable as is any carbon dioxide content. Finally, in contrast to the gas phase 
reactor in which the catalyst is sensitive to flow variations and changes from steady- 
state, the LPMEOHTM reactor is eminently suited for load-following and for on-off 
operation. 

The LPMEOHM demonstration unit will be integrated with Eastman’s coal gasification 
facility and inserted in parallel with an existing Lurgi technology methanol unit. 

3.2 Detailed Description 

The LPMEOWM demonstration unit consists of three main process sections: methanol 
synthesis, product purification, and catalyst slurry preparation and handling. The 
process flow diagrams for the various sections are shown in Appendix A (Sheets 1 
through 7); and an equipment list is provided in Appendix B. (Block diagrams for the 
Kingsport complex and the LPMEOHTM Facility are also provided in Figures 7-1 and 
7-2). A glossary of synthesis gas terminology is provided in Table 3-l. A discussion 
of each major plant section, with reference to the specific process flow diagram sheets 
in Appendix A, follows. 
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Table 3-1 

Glossary of Syngas Terms - Process Description 

LPMEOHTM Demonstration Unit 

A. Svneas Terms: 

m Definition: 

a Syngas Abbreviation for Synthesis Gas 

b Synthesis Gas A gas containing primarily* hydrogen (H2), carbon 
monoxide (CO), or mixtures of H2 and CO; intended for 
“synthesis” in a reactor to form methanol and/or other 
hydrocarbon products. 

C Feed Gas (Feed) Syngas “fed” to a reactor for synthesis 

d Reduction Gas A nitrogen/carbon monoxide mixture used to reduce fresh 
catalyst. 

The four feed gas streams for the LPMEOHTM slurry reactor are: 

e Balanced Gas A syngas with a composition of hydrogen (HZ), carbon 
monoxide (CO) and carbon dioxide (C02) in stoichiometric 
balance for the production of methanol (approximately 2: 1). 

f CO Gas A syngas containing primarily CO. 

g H2 Gas A syngas with a H2 to CO ratio greater than 2. 

h Recycle Gas The portion of unreacted syngas effluent from the reactor, 
“recycled” as a feed gas. 

i Reactor Feed The sum of the above four gases, as combined and fed to 
the LPMEOP reactor. 

*(Syngas may also contain carbon dioxide (CO2), water (H20), and other gases) 
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Methanol Svnthesis (Sheets 1, 2, 3) 

Three sources of synthesis gas from the Kingsport facility will be capable of combining to form 
the LPMEOHTM reactor feed stream. Approximately half of the Balanced Gas fresh feed to the 
Lurgi methanol unit will be diverted to the LPMEOH TM demonstration unit (Stream 30). A high 
purity carbon monoxide (CO) gas stream will also be available from the Kingsport cold boxes 
(Stream 10). The third feed stream will be the hydrogen (H2 Gas) exiting the Lurgi unit (Stream 
20). Since the H2 Gas stream is at a lower pressure than the other two feed streams, it will be 
combined with the Recycle Gas stream (Stream 149), made up of unconverted synthesis gas from 
the LPMEOHTM reactor, and compressed in the (29K-01 feed gas) compressor. 

The CO Gas and Balanced Gas streams will be combined and passed through the (29C-40 
Carbonyl) Guard Bed. This bed, packed with activated carbon, will protect the methanol catalyst 
against possible upsets of iron and nickel carbonyl contaminants. 

The combined Reactor Feed gas composition is typically 60.9% H2, 25.1% CO, 4.1% N2 and 
9.0% CO2 (stream 109). This high pressure Reactor Feed gas stream is heated to approximately 
402°F in the 29E-02 feed/product heat exchanger against the reactor effluent. The feed is then 
sparged into the 29C-01 LPMEOHrM reactor, mixes with the catalyst slurry and is partially 
converted to methanol vapor, releasing the heat of reaction to be absorbed by the slurry. The 
slurry temperature is controlled by varying the steam temperature within the heat exchanger 
tubes, which is accomplished by adjusting the steam pressure. 

Disengagement of the product gas (methanol vapor and unreacted synthesis gas) from the 
catalyst/oil slurry occurs in the freeboard region of the LPMEOHrM reactor. Any entrained slurry 
droplets leaving the top of the reactor will be collected in the 29C-06 cyclone separator. An oil 
flush is maintained to this vessel to assist in the knockout of slurry. The product gas passes 
through the tubeside of the 29E-02 exchanger, where it is cooled to 250°F by heat exchanging the 
effluent gas stream against the reactor inlet gas stream. The condensed liquid oil droplets are 
collected in the 29C-05 High Pressure Oil Separator and then pumped back with the entrained 
slurry from the 29C-06 separator to the LPMEOHTM reactor by the 29G-OlA/B oil circulation 
pumps. To make up for oil losses into the product recovery train, fresh oil is added into the 29C- 
05 separator via the 29G-03 A/B pumps. Bypasses have been installed to allow both the 29C-06 
and 29C-05 separators to free drain back to the reactor without the use of the 29G-01 pumps. In 
this mode, the fresh makeup oil would be added as a flush to the 29C-06 separator. 

The product gas (stream 120) is further cooled to 105°F in an air-cooled exchanger (29E-03) and 
a cooling water exchanger (29E-04). The liquid methanol which is condensed is collected in the 
29C-03 product separator. The overhead stream from the 29C-03 product separator contains 
unreacted syngas, 0.9% uncondensed methanol, and 2 ppmw uncondensed oil. Approximately 
9 1% of this unreacted syngas stream is recycled back to the LPMEOHn” reactor after undergoing 
compression in the 29K-01 compressor. The balance of the unreacted gas returns to the 
Kingsport facility at 100°F and is sent to the boilers. 
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Product Purification (Sheet 3, 7) 

The condensed methanol (sfream 204) contains 6 volume % dissolved gases, methyl formate, 
water, and some higher alcohols. These impurities are removed in a two column distillation train 
which will produce a methyl acetate feed-grade methanol product. The liquid (stream 204) from 
the 29C-03 product separator is flashed into the 29C-12 Methanol Stabilizer Feed Drum at 
approximately 70 psig. This vessel has one hour of holdup time to allow for some lag time due 
to rate and composition changes between the reactor train and the distillation system. Flashed 
gas from this separator is combined with the overheads of the two columns and sent to the 
Eastman boilers. 

The first distillation column (29C-10) removes the dissolved gases and lighter boiling impurities, 
such as methyl formate, in the overhead (stream 21 I). The bottoms from this column are fed to 
the second train (29C-20) where the purified methanol product is removed as a top stage 
distillate product. Any non-condensable are combined with the overhead stream from the 
29C-10 and 29C-12. The bottom draw from the 29C-20 is a crude methanol stream heavy in 
higher alcohols, water and any of the oil which was carried over from the reactor. This stream 
will be sent to the Lurgi distillation system for recovery of 25% (by weight) of the raw methanol 
and disposal of the oil, higher alcohols and water. 

The methanol product produced from the 29C-20 distillation column is pumped by the 296-21 
methanol rectifier reflux pump to either the 29D-20 or 29D-21 lot tanks. After the appropriate 
purity checks are completed, the contents of the lot tanks will be transferred via the 296-23 
methanol transfer pump to Eastman bulk storage. In some off-design cases where impurities are 
greater than normal, the lot tanks will be rejected to Eastman’s existing methanol Plant 19 for 
recovery. Product methanol for off-site fuel testing will be produced at limited times during the 
demonstration period by using only the first distillation column. The bottoms product will be 
cooled in the 29E-23 heat exchanger before transferring to the lot tanks. 

Catalvst Preuaration and Slurrv Handling (Sheets 4,5, 6) 

The catalyst slurry is activated in the 29C-30 reduction vessel which is an agitated, 304 stainless 
steel vessel equipped with a heating/cooling jacket. This vessel has three purposes: 

1. Fresh Slurry Mix Tank 
2. Catalyst Reduction Vessel 
3. Spent Slurry Receiver. 

Any reclaimed oil stored in the 29C-31 accumulator is first gravity drained into the top oil,fill 
nozzle of the reduction vessel. The balance of 740 gallons of mineral oil is added using the 29G- 
34 pump. The oil is heated to approximately 200°F using the jacketed utility oil skid. Once the 
oil is at temperature, 2250 lb. of catalyst oxide is added to form a 30 wt% catalyst slurry mixture. 
The agitator is used during this time to ensure adequate suspension and more uniform 
concentration of the slurry. 
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Reduction gas, consisting of a blend of 96 volume % nitrogen and 4 volume % carbon monoxide 
(CO), is introduced into the reduction vessel via a gas sparger. The agitator is not required once 
the reduction gas is introduced. Over the course of the reduction, the slurry temperature is 
carefully increased while the consumption of CO is monitored to determine when the catalyst is 
completely reduced. The loss of oil to the vapor phase results in an increase to the catalyst 
concentration in the slurry from 30 wt % to approximately 40 wt %. The gas stream exiting the 
reduction vessel is cooled in the 29E-31 condenser, to condense any oil vapors leaving the 
reduction vessel against the reduction feed. The condensed oil is collected in the 29C-31 
separator over the course of the reduction. This oil is reclaimed at the beginning of the next 
catalyst reduction batch. The temperature in the 29C-31 separator condensate accumulator is 
controlled by bypassing the reduction feed to minimize the amount of water condensed and 
collected with the oil. 

The catalyst reduction procedure is completed in approximately 20 hours. At the end of 
reduction, the catalyst is fully active and can be iransferred directly to the LPMEOHFM reactor via 
the 296-30 transfer pump. 

As new catalyst slurry is added to the LPMEOHTM reactor, the catalyst inventory is maintained by 
withdrawing an equivalent amount of partially deactivated or spent slurry from the reactor. Prior 
to transferring the slurry from the reactor, the 29C-30 catalyst reduction vessel is pre-warmed 
using the utility oil skid. The spent slurry is pressure transferred back to the 29C-30 catalyst 
reduction vessel via the recycle control valve around the 296-30 Slurry Transfer Pump. Once 
there, the slurry is purged of the dissolved gases and cooled to a safe handling level at a rate of 
60”F/hour using the utility oil system. After cooling, the spent slurry is transferred to the drums 
or tote bins. The containers will either be shipped off-site to a processor for metals recovery or 
will be hauled to the on-site incinerator. 
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4. 

4.1 

Emissions and Discharges 

General Description 

Figure 4-1 “LPMEOHTM Plant Process and Waste Streams” is a diagram that shows the 
processing blocks, the emissions from these areas and the disposal points. The disposal 
points for the gas streams leaving the process are 1) existing Eastman boilers, 2) an 
existing Eastman scrubber, 3) the atmosphere, and 4) a new vent scrubber (item 29C- 
120). The great majority of the material is unconverted synthesis gas which goes to the 
boilers and is burned. These streams will be detailed in subsequent sections. 

The solid waste streams will go to either 1) an offsite metals reclaimer, or 2) an existing 
Eastman incinerator. 

The liquid wastes including storm water run-off from process areas will be treated in 
Eastman’s existing Wastewater Treatment Facility. 

4.2 Atm OS heric stems 

Four types of streams comprise the emission to the atmosphere: 

1) Those that are treated in an existing vent scrubber in Plant 31 (31C-30) 
2) Those that are sent to an existing boiler and burned 
3) Those that are vented through the new 29C-120 Vent Scrubber to the atmosphere 
4) Those that are vented directly to the atmosphere through local vents. 

These streams are listed in Table 4- 1. No new control devices are added except for the 
29C-120 Vent Scrubber. This device is designed to handle plant emergency situations. 
The great majority of the plant safety valves are either vented to the 29D-02 Slurry 
Tank (if they contain oil) or the 29D-01 Safety Relief Knock-Out Drum. These vessels 
would contain liquids for identification and disposal. The vapors from these tanks go to 
the 29C-120 vent scrubber. Since this stream might contain methanol vapor, it is 
contacted with a water spray before it is vented through the tall stack to the atmosphere. 
The water spray is activated by a flow vane which detects any flow to the 29C-120. 
The scrub water from this vessel goes to the sewer and on to the wastewater treatment 
facility. Appendix A, Sheet 5 shows the relationship of the 29D-01 and 29C-120 
described previously. 

4.3 Aaueous Discharees and Control Svstems 

The aqueous discharges of the facility are directed to three discharge points 

. The existing Eastman wastewater treatment plant 

. Directfy to the Holston River 

. To the existing Eastman Plant 19 (Lurgi Methanol Plant) 
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TABLE 4-1 ATMOSPHERIC EMISSIONS 
Environmental Monitoring Plan 

USTING OF WASTE STREAMS THAT END UP BEING VENtED TO THE ATMOSPHERE 

(0) 
Point Stream description source 

To Existing Vent Scrubber in Eastman’s in Plant 31 

VCllW 
Cd) (b) 63 

MB point FIOW Analysis 

21 MeOH Storage Vent D-20&D-21 Fsv 1680 N 

22 MeOH Drain Tank Vent D-25 psv l&B N 

To Tail Gas Header- To Existing Emhnan Boilerr 

N 

N 

24 Compressor (process side) Seal Gas K-01 N 

29 Reduction Gas Vent c-31 N 

25 Guard Bed Regeneration N 

23 Plant Feed Gas Bypass v la41 N 

19 Distillation Fuel Gas c-ll.cl2&c-21 19 FI-BlO 

N 

GCUIO 

N 

N 

GC #B 

N 

GC U7 

37 

148 

27 

35 

3.5 

35 

35 

34 

35 

36 

Analvticol Sample Streams N 

Main Purge Gas Stream C-OS w150 IA8 FI 157 

Total of 011 the above streams to the Exisitng Boilers N 

Vented Directty to the Atmosphere 

Compressor(gear box side)Seol Gas K-01 

Oil StOrOge Tank(D-30) Vent D-30 

Oil Water sepaator(C-5O)Vent C-50 

Start up steam CM 

Equipment Leak Emissions 

Compre%sar(KOl)lube Oil Vent K-70 

Vented Through Z’C-120 Vent Scr”bber 

PCV1421 

Vla5 

Safehl Relief KO Drum(DOI) D-OI.DM FfBol 765 N 

Notes: 

(0) Point refers to points shown on Figures 7-1. 7-2. and 7-3 

(5) N= not measured: Y= measured 

(c) N= not onolyzed: Y= onaiyzed: GCI = anotyzed ot continuous gas chromatogmph point ft 

(d) MB Point = Moterial Balance Point show on Process Flotieet (Apczeendix A) 
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4.3.1 A v ” lwt et t 

4.3.1.1 Process Flows 

The following process waste streams are directed to the sewer system which flows to 
the Eastman wastewater treatment plant 

l Boiler Feedwater Blowdown 
. Scrub Water from 29C-120 (intermittent flow) 

4.3.1.2 Non Process Flow 

All of the process areas are curbed and contain catch basins leading to the sewer 
system. Process areas which might have an oil or catalyst slurry spill are directed to an 
oil water separator installed below grade. The function of this device is to first of all 
collect the solids in a head works area (the velocity, through the separation is less than 
3 ft/min). Any oil is separated by uniquely designed plates that attract the oil to their 
surface, the oil flows up along the surface and is skimmed away to a storage 
compartment. As required, this oil will be removed by a licensed contractor for 
disposal. The solids will also be removed and disposed of in the same manner. The 
process areas that do not have the oil spill potential will bypass the oil/water separator 
and go directly to the interceptor sewer. These flows are shown in Figure 4-2. 

4.3.2 A- s Directlv to the Holston River oueous Flo W 

. Cooling Tower Blowdown - The LPMEOH” facility receives cooling water from 
an existing cooling tower. To the extent that it contributes additional heat load to 
the tower it will induce an incremental blowdown requirement. The tower 
blowdown goes directly to the river without treatment. 

. Stormwater runoff from non process areas will flow through the storm-water drains, 
ditches, and/or swales and will be directed to the river. 

4.3.3 Aaueous Flow to Eastman Lu@&@& Plant (Plant 191 

The bottoms from the 29C-20 methanol rectifier column contain methanol, water and 
higher alcohols. This stream goes to a distillation tower in the existing Lurgi plant for 
recovery of additional methanol. It contributes to a waste stream that is generated at the 
bottom of a subsequent distillation tower. Currently, the alcohol/water stream is treated 
in me wastewater treatment facility. However, due to the increased flow from the 
Liquid Phase Methanol plant and the limitations of Plant 19 distillation, it may become 
necessary to install additional controls in order to comply with HONt requirements. 
Eastman is evaluating the current capabilities of Plant 19’s distillation section. 

IHazardous Organics Portion of National Emission Standards for Hazardous Air Pollutants 
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4.4 Solid Waste Discharees and Manaeement Svstems 

The plant has only two solid waste streams: 

. Spent Catalyst - a slurry 

. Guard Bed Adsorbent 

4.4.1 Soent Catalvst Slurry 

A portion (about 5%) of the catalyst slurry is removed from the reactor every 12-14 
days. This slurry is approximately 40 weight % reduced catalyst and 60 weight % 
mineral oil. It is cooled and stripped with nitrogen to remove any alcohols or other 
light materials (this stripping gas goes to the boilers). The slurry is put into drums and 
sent to a metals reclaimer where the copper and zinc values are recovered. 

4.4.2 G-Bed 

It is anticipated that a single charge of activated carbon will last for the four-year 
demonstration. Provisions are made for regenerating the adsorbent by heating with 
nitrogen gas (this waste gas also goes to the existing Eastman boilers). When the 
carbon loses its ability to adsorb nickel or iron carbonyl it will be removed, packaged 
in tiber drums and sent to the existing Eastman incinerator. An alternative might be to 
send it back to the manufacturer for recycling. 
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5. 

5.1 

Compliance Monitoring 

Existing Svstem 

Eastman’s Kingsport facility has approximately 600 process emission sources. These 
permits account for over 2600 process vents. The State of Tennessee has granted an air 
construction permit for the LPMEOHTM addition. The LPMEOWM Process emission 
source contains five process vents, three from oil storage equipment, one from the relief 
system, and the last vent accounting for equipment leaks. These vents and the permit 
will be described later in this section. 

The LPMEOHTM demonstration unit will impact the air permits for two other process 
emission sources, the B-325 boilers and the plant 3 1 scrubber. In addition, because of 
the large capacity of Easiman’s waste water treatment facility, the affect on the existing 
permit for the outfall to the river is negligible. All of these issues will be addressed in 
more detail later in this section. 

5.1.1 Gaseous Streams 

5.1.1.1 &J&Q 

NSPS and the HON require Eastman to monitor whether flow from the waste gas 
header is being vented to the boiler, to another control device such as the flare, or to the 
atmosphere. Normally, flow is directed to the boiler. A semi annual report is filed with 
the state indicating when the stream is diverted to the flare. No other monitoring is 
required. 

Another regulation that covers one of the boilers is the Boiler and Industrial Furnace 
regulations that are part of RCRA. Since a vent is being added to the header, a waste 
characterization will be needed. This would involve initial sampling and analysis of the 
header gas after the LPMEOHTM demonstration unit is operational. The current law 
also requires additional sampling after three years. These samples will be analyzed for 
metals, chlorine, heating value, and ash. 

5.1.1.2 Plant 31 (Methvl Acetate Plant) 

Documentation produced by the permitting personnel at Eastman in agreement with 
state regulators do not indicate that controlled storage tanks will need to be monitored 
to meet NSPS and HON regulations, but that the device that is controlling the emissions 
will need to be monitored. Measuring water flow and acetic acid flow to the absorber is 
adequate proof of the removal efficiency and will be all that is required. Regardless, 
because Plant 3 1 is a covered HON process, this monitoring will have to be done and 
no additional monitoring equipment will be required. 
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5.1.2 A- 

5.1.2.1 Discharges ew 

Wastewater from the demonstration unit is combined with wastewater from all the 
plants in the coal gasification complex in Eastman’s interceptor sewer (ITS). This 
combined wastewater stream will be monitored for total flow, Total Organic Carbon 
(TOC), and pH before the Waste Water Treatment (WWT) Plant and at the outfall as 
specified in the NPDES permit. All process areas are curbed and drain to the ITS to 
contain any potential spills. 

5.1.3 Solid Wastes 

The solid process wastes generated by the demonstration unit will not be co-mingled. 
A discussion of their monitoring is included in Section 5.2.3. 

5.2 Demonstration Proiect 

5.2.1 &&J&t 

The Air Permit for the LPMEOHTM demonstration unit is included in the Appendix. It 
identifies five new sources from this demonstration (see Fig. 5-2): 

A. Conservation Vent from 29D-30 Fresh Oil Storage Tank 
B. Conservation Vent from Tank 29D-31 Reclaimed Oil Storage Tank 
C. Conservation Vent from Tank 29C-36 Slurry Centrifuge Surge Pot 
D. Relief System; Vent from Water scrubber 29C-120 
E. Equipment leaks (Fugitive Emissions) 

Table 5-2 shows the type and quantity of emissions from each of these sources. m 
r u t d I he deletion of 29D-31 and 29C-36 tank vents, th t recess c an e have es 1 e ‘n t a o h a s 

These sources had negligible emissions so there is no impact on the permitted 
quantities. 

Point A above does not require monitoring as determined by the State because the 
vapor pressure of the mineral oil it contains is extremely low. As mentioned above, 
points B and C no longer exist. 

The permit for point D shows a very small flow of carbon monoxide (0.88 tons/yr.). 
The design of the system producing this material (Conservation vent on 29D-02) has 
changed from 2% vol. CO to 2% vol H2. The flow has been reduced to .02 Ib./hr of H2 
which would produce approximately 0.09 tons/yr. of H2 emission in this stack. Any 
other flows to this source would happen only under upset conditions. The 
demonstration unit has been designed to minimize the scenarios where the safety valves 
will be lifted. This stream does not require monitoring as determined by the EPA: there 
is no applicable standard for hydrogen. 
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5.2.1.1 Fugitive Emissions 

Under requirements covered in the HON, Eastman is required to establish a Leak 
Detection and Repair (LDAR) program for the LPMEOHM demonstration unit. This 
program will use EPA method 21 to test all potential leak points for fugitive VOC 
emissions on a regular basis. Leak and repairs will be documented as specified in the 
HON. 

The LDAR program requires monitoring on a quarterly basis. The monitoring involves 
using a flame ionization detector to sniff the air around potential leak points such as 
valve packing and piping flanges. The detector checks ppm levels of Volatile Organic 
Compounds (VOC). At this time, the Fugitive Emission Management (FEMS) 
database for the demonstration unit has not been built. However, Table 5-3 shows an 
example of a FEMS database report for the existing methanol unit. A “leaker” is 
defined as a potential leakpoint with emission greater than 500 ppm VOC. Leakers 
must be repaired within a specified timeframe. If the percent of leakers drops below 
2% of the total number of potential leakpoints, the reporting frequency drops to once 
every six months. 

In addition to the LDAR requirements, the Industrial Hygiene Department will conduct 
a workplace exposure study to determine the normal CO background concentration. 
This will be done by placing a portable CO analyzer and recorder on a LPMEOHTM 
operations person during the course of a full day. The analyzer will record the 
concentration of CO that is encountered in a normal day of plant operation. This study 
will be conducted once within six months after the start of operations. Experience has 
shown that unless procedures change this one time study will be adequate for the four 
year program. 

5.2.1.2 Particulate Emissiw 

Particulate emissions from the catalyst handling process will be monitored by the 
Industrial Hygiene Department in periodic workplace exposure studies. Similar to the 
CO monitor, a device to monitor particulates will be worn by a LPMEOHTM operator 
during the catalyst charging process. The device will record the normal exposure level 
to particulate emissions that personnel will encounter during this process. This study 
will be conducted once during the first year of operation. Experience has shown that 
unless procedures change this one time study will be adequate for the four year 
program. 

5.2.2 Aaueous Streams 

The aqueous discharges from the demonstration unit are described in section 4.3. None 
of the sources end up as new discharge points to the environment, each represents a 
small addition to an existing discharge point. As described in section 5.1.2 these 
streams do not effect the existing Eastman permits and therefore are not required to be 
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monitored separately. As required by the NPDES permit, the combined stream is 
monitored at the outfall of the wastewater treatment facility. These results are reported 
quarterly to the State and will be included in the quarterly Environmental Monitoring 
Report (EMR). 

5.2.3 Solid Waste8 

There are two solid waste streams from the demonstration unit. The first is the spent 
catalyst slurry which will be sent offsite to a metals reclaimer. The second stream is 
spent guard bed adsorbent (note that there are two guard beds in the process, the 
existing one which contains a catalytic material and the new bed which contains an 
adsorbent material) which will be incinerated on site. The Eastman incinerator is 
classified as a hazardous waste incinerator. Both hazardous and non-hazardous waste 
can be burned in this incinerator. The state only requires that input rate of hazardous 
waste be monitored. Because the guard bed adsorbent for the demonstration unit is 
similar to the guard bed adsorbent used in the existing Methanol unit which is 
considered non-hazardous based on testing required by RCRA, compliance monitoring 
should not be required. It will be necessary to confirm the non-hazardous classification 
when the new guard bed is in operation. 
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6. 

6.1 

Supplemental Monitoring 

General 

The attached Figure 6-l is from the Cooperative Agreement. It describes in simple 
terms how the Liquid Phase Methanol Demonstration Unit integrates with existing 
Eastman Facilities. The Cooperative Agreement states that even though the data from 
the existing subsystems (non-shaded blocks) are not considered contract data, Eastman 
will provide certain types of “Publicly Available Technical Data” for these units. An 
outline of this data is contained in section 6.2. 

A description of the data that will be collected on the Liquid Phase Methanol 
Demonstration Unit is given in 6.3. 

6.2 Existing Subsvstem Data 

6.2.1 Catalvst Guard Bed 

The existing catalyst guard bed (shown in Figure 7-1) at Eastman’s gasification facility 
is designed to remove all sulfur containing compounds from the feed synthesis gas. It 
has been in service since 1991. The guard bed catalyst has been replaced only one time, 
in 1995. It is not expected to be replaced again until 1999. Figure 6-2 shows a 
configuration of the guard bed with relevant dimensions. The synthesis gas streams 
before and after the guard bed are analyzed periodically for hydrogen sulfide. From 
this analysis, a sulfur removal efficiency can be determined (typically the efficiency is 
45-50% removal). 

6.2.2 Methanol Distillation 

Refined methanol from the LPMEOHTM demonstration unit would be combined with 
refined methanol product from the Distillation unit in Eastman’s existing Plant 19 
(Lurgi Methanol Plant). In addition, a crude methanol stream from the LPMEOHTM 
demonstration unit would be fed to the Distillation unit in Plant 19 for further refining. 
All of the refined methanol will be used in Eastman’s existing methyl acetate 
production facility. Table 6-l lists the specification that Eastman uses as the basis for 
their internal acceptance criteria. 

6.2.3 Coal Gasification 

In order to corroborate coal gasification data from other Clean Coal Technology 
projects, Eastman will provide publicly available data from the existing gasification 
complex. Figure 6-l shows a schematic of the Eastman Coal Gasification and Gas 
Cleanup facility with the major streams entering the facility and the major effluent 
streams. Table 6-2 lists the streams and the parameters that will be monitored and 
reported from publicly available data. 

EMP-0896 



6-2 

6.3 Liauid Phase Methanol Data 

6.3.1 1994 Catalvst Poisons Study 

A comprehensive study of all three of the future feed streams to the Kingsport 
LPMEOHR“ facility was conducted by APCI’s and Eastman’s analytical teams. The 
study was completed over a one year period and analyzed the following streams and 
solids for trace compounds which might poison the LPMEOIF” catalyst: 

. spent catalyst from Eastman’s existing Lurgi unit 

. spent guard bed adsorbents from the Lurgi unit 

. gas cylinders of the three feed streams collected at two different points in time and 
analyzed by APCI’s analytical team in Allentown 

. on-line sampling conducted by both Eastman and APCI analytical experts at 
Kingsport 

The study included the elements and inorganic compounds that are recognized as 
Hazardous Air Pollutants (HAPS). A summary of our findings, as well as individual 
reports on different analy’tical tests are included in the appendix. 

6.3.2 19 96 LPMEOHW Reactor Study 

An additional study is planned to assure that the Kingsport feed gases do not contain 
any, as of yet, unquantified trace compounds that could poison the catalyst. This study 
will be conducted in mid-1996 and will involve running a portable lab-scale slurry 
autoclave using two of the feed gases at the Eastman site. The portable unit will be 
equipped with different size guard beds to allow testing of various adsorbems, should a 
catalyst poison be found. It will also be equipped with appropriate gas chromatograph 
equipment to allow quantification of known catalyst poisons, as well as the bulk gas 
analysis. The tests are expected to last approximately 4 weeks. The schedule for 
construction and startup of the portable laboratory, the details of the analytical 
equipment being installed, as well as, a P&ID for the test unit are attached in the 
appendix. 

6.3.3 Air Monitoring 

No supplemental air monitoring is expected. 

6.3.4 &Q& 

The plant is designed to meet OSHA noise regulations. The K-01 feed gas compressor 
is expected to be near the 85 dBA limit during operation. This unit will be tested 
during startup. 
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Comuonent 

Acetic Acid 

Water 

Decane 

Methyl Alcohol 

Acetone 

Ethyl Alcohol 

m3a 6-d -: ,_., ,.:. 
Refined Methanol Internal Acceptance Criteria 

Upper 
Internal 

;~facyg r. 7, ) 

0.0030 % 

,0.0300 % 

12 pm 

99.9 % (lower limit) 

125 ppm 

500 ppm 

TABLE 6-1 



List of Streams Entering and Leaving Eastman’s Coal Gasification Facility 

Fresh coal to sasifier 

d 02 Oxygen fed to gasifier 

‘,2$ I320 

:I@ ww 

Water fed to gasifier 

Waste water from Gasifier 

F 

F’,C 

Clean Syngas from gasification facility 

Sulfur recovered from easification facilitv 

FLT$’ 

F.A 

4) co2 

@j Slag 

Carbon dioxide produced from gasifier 

Slag generated from gasifier 

FA 

F 

l A = Assay or Purity 
C = Composition 
F = Flow 
H = Heat Value 
P = Pressure 
T = Temperature 

TABLE 6-2 
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6.3.5 Liauid Waste Monitoring 

6.3.5.1 Non-Process Flows 

The oil water separator will be inspected monthly. The volume of materials (oil and 
solids) that are removed will be recorded. The amount of any waste oils that are 
generated by the facility will be recorded. (Function of the oil water separator and 
waste disposal are described in 4.3.1.2.) 

6.3.6 Solid Waste 

6.3.6.1 Suent Catalvst Slur? 

Each batch of spent catalyst will be analyzed for percent solids. 

The total weight of the material will also be reported. This will be compared to the 
Environmental Assessment (EA) data. (Disposal of this non-hazardous material is 
described in 4.4.1.) 

6.3.6.2 Soent Guard Bed (29C-40) Adsorbent 

This material will either go to the Eastman incinerator or will be returned to the 
supplier. The weight and volume will be recorded. (Disposal of this material is 
described in 4.4.2.) 

6.3.7 Confirmation of EMP from Task 5 Tooical Reports 

The Phase 3, Task 5 - Data Collection and Monitoring task in the Statement of Work 
will provide confirmation of the environmental acceptability of the LPMEOHm” 
technology for replication in future projects. Air Products will prepare Topical Reports 
as further outlined in the Demonstration Test Plan and Technical Progress Reports 
containing the analysis of the operation of the LPMEOHTM Process Demonstration 
Unit. These Reports will include compositions, temperatures, pressures and flowrates 
of materials and energy entering and leaving the LPMEOHTM Process Demonstration 
Facility. This will include any potential HAPS (Hazardous Air Pollutants) determined 
to be of significance. 

If the Task 5 analysis of the operation of the LPMEOHTM Process Demonstration Unit 
show any discrepancies which might impact the environmental acceptability of the 
LPMEOHTM technology, then this Environmental Monitoring Plan will be appropriately 
modified to address the discrepancy. 
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Section 7 - Data Management and Reporting 

7.0 General - Background and Overview 

The LPMEOHrM process will be commercialized in conjunction with integrated 
gasification combined cycle (IGCC) electric power generation facilities. The 
LPMEOHrM process is aimed at directly converting synthesis gas, as produced by 
modem coal gasifiers, to produce liquid fuels and chemical feedstocks as a coproduct 
with electricity. The demonstration at Kingsport has some of the features of this 
commercial application, such as the coal gasification and gas cleanup facility, which 
operates steadily at full load, both at Kingsport and for commercial applications. 
However, other needs of the demonstration are not available at Kingsport, such as : a) 
synthesis gas compositions rich in carbon monoxide “as-produced” directly from the 
coal gasifier, and b) a combined cycle power plant with electricity demand load- 
following. Other CCT Projects (e.g. - Tampa. Wabash River) are demonstrating 
IGCC, so commercial and environmental data will be available from these CCT 
Programs, to fill in the gaps that cannot done directly in the demonstration at 
Kingsport. The LPMEOHW process demonstration at Kingsport must therefore 
depend in part, on a carefully developed test plan, with specific tests which simulate 
operation of future IGCULPMEOHrM commercial plant designs in which methanol is 
coproduced with power in a combined cycle coal gasification plant. 

The carefully developed operation test plan is to be carried out during the four-year 
methanol operation phase (Task 2.1 of Phase 3). Task 2.1 is broken into three 
sequential tasks, in each of which appropriate test runs will be conducted to simulate 
and demonstrate the commercial IGCC design integration. The actual test runs will 
depend on the results of previous operations. A “run authorization” document 
containing the run goals, feed gas availability, safety concerns, details of the operating 
conditions, non-typical samples to be taken and expected results for each specific case, 
will be issued and will be available for DOE review prior to the start of the run. 
Results of each run will be reported in the Quarterly Technical Progress Reports, 
including compositions, temperatures, pressures and flow rates of materials and energy 
entering and leaving the LPMEOHTM process demonstration facility, in addition to 
recycle streams, run lengths, and other data indicative of process reliability and 
operability. 

EMP Data Management and Reporting. 

The EMP data management and reporting will take into account: 

. the differences between the Kingsport demonstration and future 
IGCC/LPMEOHTM commercial plant designs; and 

. the environmental data which other CCT IGCC projects will provide; and 

. the timing of the different operational test stages and specific tests to be done at 
Kingsport during Task 2.1 Methanol Operation. 
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Two EMP objectives must also be satisfied: 

. the need to have environmental data which characterizes the special attributes of 
the LPMEOI-HM process technology; e.g. - to support engineering data 
requirements on environmental impacts of future projects, (In general, this data 
will be gathered and included in the Quarterly Technical Progress Reports for the 
specific commercial Task 2.1 tests). 

. the need to identify and confirm environmental impacts and the performance 
predicted in the NEPA documentation for this project. (In general, this data will be 
gathered and included in the EMR quarterly and annual reports, under the 
Compliance Monitoring (5.0), and the Supplemental Monitoring (6.0) Sections, 
and summarized later in this Section 7.). 

Overall data management and reporting, to meet these two EMP objectives, is 
discussed in Sections 7.1 through 7.5 of this EMP. Figure 7-l shows how Eastman’s 
Coal Gasification and Lurgi Methanol Units integrate with the LPMEOHTM 
demonstration unit. Figure 7-2 shows the main flows to and from the LPMEOHm 
demonstration unit and details which flows are continuous and which are intermittent. 
Figure 7-3 shows the miscellaneous streams that leave the LPMEOHTM demonstration 
unit. A description of each of these streams is provided in Table 7-1, which also 
describes details of the data to be reported, the frequency of data collection and of the 
sampling and analytic methods. 

7.1 Eastman Reoortine of “Publiclv Available Technical Data”. 

Refer to Figure 7- 1 and Table 7- 1. Eastman reporting of “Publicly Available 
Technical Data.“, relating to the three LPMEOHrM process related areas (described in 
the Statement of Work), will be done as follows: 

(a) The gasifier facility at Kingsport. Material balance point #‘s; 1,2, 3,4,5, 6,7, 
and 8 will be provided in the first year of operation of the LPMEOHTM demonstration 
unit. If a significant change in gasifier facility operation (e.g., feed stock change, 
equipment modifications or additions, etc.) occurs, then an update will be provided. 

(b) Catalyst Guard Bed on Balanced Gas. Material balance point ##‘s 5 and 9, 
including quantities of trace impurities entering and leaving the Catalyst Guard Bed, 
will be provided in the first year of operation of the LPMEOHlM demonstration unit. 
If a significant change occurs (e.g. new or additional catalyst, process change, upsets, 
etc.), then an update on these material balance points will be provided. 

Information that has a significant impact on the cost of the guard bed unit, including 
frequency of replacement of guard bed materials, overall sizes or dimensions of 
equipment, information on run lengths indicative of process reliability or operability 
and information relating to operating costs anticipated for a commercial facility, will 
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be provided in the first year of operation of the LPMEOH’rM demonstration unit. An 
update will be provided if a significant change (as defined above) occurs. 

(c) Crude Grade Methanol Distillation. A typical analysis of the crude grade 
methanol (Material Balance Point # 242) for the first year of operation of the 
LPMEOHTM demonstration unit will be used for engineering calculations, which will 
be made to determine the ultimate disposition of the Contained Components. The 
impact on Material Balance Point # 28 will be calculated and reported, as part of this 
engineering calculation. During subsequent Process Operational Tests, the 
composition of the crude methanol is expected to change, and additional engineering 
calculations of the impact, covering the range of typical compositions, will be done. 

The above three areas will be included in separate, Special Topical Reports to be 
issued in Year I, and will be summarized in the Year 1 Annual EMR report. Table 7-l 
summarizes the streams, and the tests and reporting that will be provided. Updates, if 
any, will be included in subsequent Quarterly EMRs. 

7.2 Reporting of Information in Technical Progress Reports 

Refer to Figure 7-2 and Table 7-l. Material balance point #‘s IO, 20, 30 (synthesis gas 
in), 216, 242, (methanol product out), and 148 (unreacted synthesis gas out; e.g. - the 
fuel gas which would go to the combined cycle power plant in the commercial 
embodiment) are the essential key flow streams for commercial operations. These 
balance point #‘s and the internal srreams Recycle Gas (149), Reactor Feed Gas (log), 
Reactor Section Effluent Gas (120) and Methanol to Distillation (204) will be 
summarized in the Quarterly Technical Progress Reports for the various operational 
test runs during the four-year methanol operation phase (Task 2. I of Phase 3). 

Material balance point 19 is specific to product purity requirements, but at least one of 
the three streams that comprise stream 19 will be present on all future commercial 
projects. All such streams would go to a tail gas fuel header similar to what is being 
demonstrated at Kingsport. Tail gas fuel header design data for point 19 will be 
reported in the Quarterly Technical Progress Reports. 

Reporting of information on these material balance points will also be included in 
separate Topical Reports prepared throughout the demonstration period. Table 7-l 
summarizes these streams, and the tests and reporting that will be provided. 

7.3 Renortinp of EMP Comoliance Monitoring Information 

Kefer to Figures 7-2,7-3 and Table 7- 1. Material balance point #‘s 27 and 34 will be 
reported in the Quarterly Environmental Monitoring Report (EMR), as part of the 
Compliance Monitoring Information described in Section 5 of this EMP. 

If there are changes to the Clean Air laws that would require additional reporting, then 
these data will be included in the Quarterly EMRs. Table 7-l summarizes these 
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compliance monitoring points, and the tests and reporting that will be provided in the 
EMRs. 

7.4 Re ID ‘n 0 P 

Refer to Figures 7-2, 7-3 and Table 7-1. The remaining material balance point #‘s 
shown in these Figures are as follows: balance point #‘s 29, 21, 22,23,24, 25 and 26 
in Figure 7-2; and balance points #‘s 37, 3 1, 32,33, and 36 in Figure 7-3. These 
balance point #‘s will be reported in the Quarterly EMR, as part of the Supplemental 
Monitoring Information described in Section 6 of this EMP. Data for points not 
monitored will be calculated or estimated. Summary of points defined in Stream 35 
contain normally N2 or steam under normal process conditions; the EMR will report 
any deviations. Table 7-1 summarizes these streams, and the tests and reporting that 
will be provided in the EMR. 

A table which summarizes the total synthesis gas use and Methanol Production for the 
reporting period will also be provided in the Quarterly EMRs. The table will list the 
following: 

- Total synthesis gas consumption (units of thousands of standard cubic feet) for 
Stream #lo, #20, and #30. 

7.5 

- Total methanol production (units of tons) for Stream #216 and #242 
- Total plant purge (units of thousands of standard cubic feet) for Stream #148. 

Environmental Monitoring Renorts (EMR’sl 

Environmental monitoring shall be conducted under the EMP and shall be reported in 
quarterly and annual Environmental Monitoring Reports (EMRs). The EMR’s will be 
prepared on a quarterly basis, for the anticipated four-year operating period. The 
reports will contain the following: 

. 

. 

a description of project status including a summary of Methanol Production and 
synthesis gas use. 
details of the sampling and analytical procedures. 
summaries of the environmental and health monitoring data collected, including 
Compliance and Supplemental Monitoring information per Section 7.3 and 7.4 
above. 
the project’s permit compliance status. 
copies of compliance reports and analyses sent by Participants to regulatory 
agencies. 
identification of problem areas encountered, with an action plan and status report 
of resolution. 
recommendations of modification or deletion of supplemental monitoring tasks not 
yielding useful data. 
appendices with sampling and analytical data sheets. 
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The Annual EMR shall contain the fourth quarterly report, and will summarize and 
analyze information from prior reports. 

7.6 Repot-G= Requirements Check I& 

A Reporting Requirements Check List is provided (Table 7-2) for the reports that are 
described in the EMP and the DTP. 

EMP-0896 



7-9 

TABLE 7-1 
Stream No. 
Description 
PFD Material Balance Point No. 
Gas Chromatograph Point No. 
Reported in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Reports 
Topical Report 

Temperature 
Pressure 
Flow Rate 
Composition 
GC Analvsis of Gases in 

1 2 
Fresh Coal to Gas&r Oxygen Feed to Gasifier 

N/A NIA 
N/A N/A 

X X 
X X 
X X 

I 

1 

.PMEOkTM Plant (vol %) 
Hydrogen 
Carbon Monoxide 
Nitrogen 
Carbon Dioxide 
Methanol 
Dimethyl Ether 
Methane 
Oxygen (Argon) 
“Other” (by difference) 

Soal Analysis (Wt %) 
Hydrogen 
Argon 
Sulfur 
Oxygen 
Nitrogen 
Moisture 
Fixed Carbon 
Ash 
Chlorine 
Heating Value (BTU/#) 

Acetic Acid 
Water 
Decane 
Methanol 
Acetone 

% 02 
Analysis Frequency 
Sampling Technique 
Analytical Method 

X 

N/A 
Grab 

Infrared, ICP 

X 
N/A 

Piped to Analyzer 
Paramagnetic 
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Stream No. 
Description 
PFD Material Balance Point No. 
Gas Chromatograph Point No. 
Reported in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Reports 
Test Series Report (one time) 

Temperature 
Pressure 
Flow Rate 
Composition 
GC Analysis of Gases in 
LPMEOHTM Plant (Vol %) 

Carbon Monoxide 

Carbon Dioxide 

Oxygen (Argon) 

Coal Anal sis (Wt %) 
Hydrogen 
Argon 
Sulfur 
Oxygen 

I-- 

Nitrogen 
Moisture 
Fixed Carbon 
Ash 
Chlorine 

Water 
Decane 
Methanol 
Acetone 
Ethanol 

PPM Total Organic Carbon 
Analysis Frequency 
Sampling Technique 
Analytical Method 

3 4 
Water Feed to Gasifier Waste Water from Gasifier 

N/A N/A 
N/A N/A 

X 
X 
X 

Treated Water No Analysis 

X 
X 
X 

N/A 
N/A 
N/A 

X 
N/A 
Grab 

IC, IR, ICP, Potentiometer 
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Stream No. 
Description 

PFD Material Balance Point No. 
Gas Chromatograph Point No. 
Reported in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Reports 
Test Series Report (one time) 

Temperature 
Pressure 
Flow Rate 
Composition 
GC Analysis of Gases in 
LPMEOP Plant (Vol %) 

Hydrogen 
Carbon Monoxide 
Nitrogen 
Carbon Dioxide 
Methanol 
Dimethyl Ether 
Methane 
Oxygen (Argon) 
“Other” (by difference) 

kaaw Synthesis Analysis (Vol %) 
Hydrogen 
Carbon Monoxide 
Carbon Dioxide 
Hydrogen Sultide 

Acetic Acid 
Water 
Decane 
Methanol 
Acetone 
Ethanol 

5% Sulfur 
Analysis Frequency 
Sampling Technique 
Analytical Method 

5 6 
Clean Synthesis Gas from Sulfur Recovered from 

Gasification Gasification 
N/A NIA 
N/A N/A 

X 
X 
X 
X 

X 

N/A 
Grab 
GC 

X 
X 
X 
X 

X 
N/A 
Grab 
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Stream No. 
Description 

PFD Material Balance Point No. 
Gas Chromatograph Point NO. 
Reported in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Reports 
Test Series Report (one time) 

Temperature 
Pressure 
Flow Rate 
Composition 
GC Analysis of Gases in 
.PMEOF Plant (Vol %) 

7 8 
Carbon Dioxide Produced Slag Generated from Gasifier 

from Gasifier 
N/A N/A 
N/A N/A 

I 

! 
Hydrogen 
Carbon Monoxide 
Nitrogen 
Carbon Dioxide 
Methanol 
Dimethyl Ether 
Methane 
Oxygen (Argon) 
“Other” (by difference) 

Zeal Analysis (Wt %I 
Hydrogen 
Argon 
Sulfur 
Oxygen 
Nitrogen 
Moisture 
Fixed Carbon 
Ash 
Chlorine 

Water 
Decane 
Methanol 
Acetone 
Ethanol 

% co7 
Analysis Frequency 
Sampling Technique 
Analytical Method 

X 
X 
X 
X 

X 
N/A 
Grab 
GC 

X 
X 
X 
X 

Not Analyzed 
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Stream No. 
Description 

PFD Material Balance Point No. 
Gas Chromatograph Point No. 
Reported in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Reports 
Test Series Report (one time) 

Temperature 
Pressure 
Flow Rate 
Composition 
GC Analysis of Gases in 
LPMEOHTM Plant (Vol o/o) 

Hydrogen 
Carbon Monoxide 
Nitrogen 
Carbon Dioxide 
Methanol 
Dimethyl Ether 
Methane 
Oxygen (Argon) 
“Other” (by difference) 

Raw Syngas (Vol %) 
Hydrogen 
Carbon Monoxide 
Carbon Dioxide 
Hydrogen Sulfide 
Oxygen (Argon) 
Nitrogen 

I Nitrogen Oxides (NOx) 

Analysis Frequency 
Sampling Technique 
Analytical Method 

9 10 
Balanced (Synthesis) Gas CO Gas to LPMEOH Facility 
from Existing Guard Bed 

NIA 10 
NIA 2 

X 
X 
X 
X 

N/A 
Grab 
GC 

X (Summary Data) 
X 

X 
X 
X 

X 

Continuous 
Piped to GC 

GC 
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Stream No. 
Description 
PFD Material Balance Point No. 
Gas Chromatograph Point NO. 
Repotted in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Reports 
Test Series Report (one time) 

Temperature 
Pressure 
Flow Rate 
Composition 
GC Analysis of Gases in 

,PMEOHTM Plant (Vol %) 
Hydrogen 
Carbon Monoxide 
Nitrogen 
Carbon Dioxide 
Methanol 
Dimethyl Ether 
Methane 
Oxygen (Argon) 
“Other” (by difference) 

3oaI Analysis (Wt 5%) 
Hydrogen 
Argon 
Sulfur 
Oxygen 
Nitrogen 
Moisture 
Fixed Carbon 
Ash 
Chlorine 
Heating Value (BTU/# 

Analysis Frequency 
Sampling Technique 
Analytical Method 

19 20 
Distillation Fuel Gas H2 Gas to LPMEOH Facility 

-- 20 
8 3 

X 
x (Summary Data) 

X 

Continuous 
Piped to GC 

GC 

Continuous 
Piped to GC 

GC 
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r 

Stream No. 
Description 

PFD Material Balance Point No. 
Gas Chromatograph Point No. 
Reported in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Reports 
Test Series Report (one time) 

Temperature 
Pressure 
Flow Rate 
Composition 
GC Analysis of Gases in 
LPMEOHTM Plant (Vol %) 

21 22 
Methanol Storage Tank (D-20 Methanol Drain Tank (D-25) 
and D-21) Vent (Intermittent Vent (Intermittent Flow) 

Flow) 

Not Monitored (see section Not Monitored (see section 
5.1.1.2 of this report) 5.1.1.2 of this report) 

Carbon Monoxide 
Nitrogen 
Carbon Dioxide 
Methanol 
Dimethyl Ether 
Methane 
Oxygen (Argon) 

Argon 
Sulfur 
Oxygen 
Nitrogen 
Moisture 
Fixed Carbon 
Ash 
Chlorine 
Heating Value (BTU/# 

/ Methanol Analysm (Wt 9’)) . 0 
Acetic Acid 

\ 

Water 
Decane 
Methanol 
Acetone 
Ethanol 

Analysis Frequency 
Sampling Technique 
Analytical Method 
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Stream No. 
Description 

PFD Material Balance Point No. 
Gas Chromatograph Point No. 
Reported in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Reports 
Test Series Report (one time) 

Temperature 
Pressure 
Flow Rate 
Composition 
GC Analysis of Gases in 
,PMEOHTM Plant (Vol %) 

23 
Bypass (intermittent flow) 

Not monitored; bypass is 
mainly used during startup 

24 
Compressor (process side) 

seal gas 

Not monitored 

Hydrogen 
Carbon Monoxide 
Nitrogen 
Carbon Dioxide 
Methanol 
Dimethyl Ether 
Methane 
Oxygen (Argon) 

Hydrogen 
Argon 
Sulfttr 
Oxygen 
Nitrogen 
Moisture 
Fixed Carbon 
Ash 
Chlorine 

“Other” (by difference) “Other” (by difference) 

Acetic Acid Acetic Acid 

Analysis Frequency 
Sampling Technique 
Analytical Method 
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Stream No. 
Description 

PPD Material Balance Point NO. 
Gas Chromatograph Point No. 
Reported in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Reports 
Test Series Report (one time) 

Temperature 
Pressure 
Plow Rate 
Composition 
GC Analysis of Gases in 
L 

I 
( 

i 
I 

i 

,PMEOHrn” Plant 0’01 9%) 
Hydrogen 
Carbon Monoxide 
Nitrogen 
Carbon Dioxide 
Methanol 
Dimethyl Ether 
Methane 
Oxygen (Argon) 
“Other” (by difference) 

ha1 Analysis (Wt %Jo) 
Hydrogen 
Argon 
Sulfur 
Oxygen 
Nitrogen 
Moisture 
Fixed Carbon 
Ash 
Chlorine L Heatin Value BTU/# 

25 
Guard Bed Regeneration 

(intermittent flow) 

26 
Analytical Sample Vents 

Not monitored Not monitored 

Analysis Frequency 
Sampling Technique 
Analytical Method 
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Stream No. 
Description 

PFD Material Balance Point No. 
Gas Chromatograph Point No. 
Reported in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Reports 
Test Series Report (one time) 

Temperature 
Pressure 
Flow Rate 
Composition 
GC Andvsis of Gases in 
LPMEOH’“” Plant (Vol %) 

Hydrogen 
Carbon Monoxide 
Nitrogen 
Carbon Dioxide 
Methanol 
Dimethyl Ether 
Methane 
Oxygen (Argon) 
“Other” (by difference) 

km1 Analysis (Wt %) 
Hydrogen 
Argon 
Sulfur 
Oxygen 
Nitrogen 
Moistore 
Fixed Carbon 
Ash 
Chlorine 

1 Heating Val; (BTU/#) 
Methanol Anal sis (Wt %) 

Acetic Acid 

27 
Total flow to boilers 

28 
Wastewater and alcohols to 

WWTS 

X 
X 

X 

Water 
Decane 
Methanol 

1 
Acetone 
Ethanol I 

Analysis Frequency See Section 5.1.1.1 of this 
report 

Sampling Technique Grab 
Analytical Method GC 

Eastman will supply data 
comparing flow, composition 
and BOD loads before and 
after the addition of 
LPMEOH. Information will 

be reported annually during 
the demonstration. 

X 

AImUal 

Grab 
GC/N-K 
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Stream No. 
Descrjption 

PFD Material Balance Point No. 
Gas Chromatograph Point NO. 
Reported in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Reports 
Test Series Report (one time) 

Temperature 
Pressure 
Flow Rate 

Composition 
GC Analysis of Gases in 
.PMEOP Plant (vol % ) 

Hydrogen 
Carbon Monoxide 

3oal Analysis (Wt %) , 
Hydrogen 
Argon 
Sulfur 
Oxygen 
Nitrogen 
Moisture 
Fixed Carbon 
Ash 
Chlorine 

1 Heating ValyUe (yTU/#) 
Methanol Anal sis Wt %I 

Acetic Acid 

Nitrogen 
Carbon Dioxide 
Methanol 
Dimethyl Ether 
Methane 
Oxygen (Argon) 

i\nalysis Frequency 
Sampling Technique 
Analytical Method 

29 
Reduction Gas (intermittent 

flow) 

X 

X 
X 

- (approximated from inlet gas 
flow) 

X 

Continuous 
Piped to GC 

GC 

EMP-0896 



7-20 

Stream No. 
Description 

PFD Material Balance Point No. 
Gas Chromatograph Point NO. 
Reported in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Reports 
Test Series Report (one time) 

Temperature 
Pressure 
Flow Rate 
Composition 

GC Analysis of Gases in 
,PMEOF Plant (Vol %I 

Carbon Monoxide 
Nitrogen 
Carbon Dioxide 
Methanol 
Dimethyl Ether 
Methane 
Oxygen (Argon) 

Hydrogen 
Argon 
Sulfur 
Oxygen 
Nitrogen 
Moisture 
Fixed Carbon 
Ash 
Chlorine 
Heating Value (BTU/#) 

Methanol Analysis (Wt %) 
Acetic Acid 
Water 
Decane 
Methanol 
Acetone 

1 Ethanol 
Analysis Frequency 
Sampling Technique 
Analytical Method 

30 
Balanced Gas to LPMEOH 

Facility 
30 
1 

X (Summary Data) 
X 

X 
X 
X 

X 

Continuous 
Piped to GC 

GC 

31 
Spent Catalyst 

X 

X 
X 
X 

Total weight of slurry and % 
solids will he reported. See 
section 6.3.6.1 of this report 

Approx. Biweekly 
Grab 

Filtration 
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Stream No. 
Description 

PFD Material Balance Point No. 
Gas Chromatograph Point No. 
Reported in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Reports 
Test Series Report (one time) 

Temperature 
Pressure 
Flow Rate 
Composition 

GC Analysis of Gases in 
LPMEOHlM Plant (Vol %) 

Hydrogen 
Carbon Monoxide I 

Coal Analysis (Wt %) 1 
Hydrogen 
Argon 
Sulfur 
Oxygen 
Nitrogen 
Moisture 

I Fixed Carbon 
Ash 

Nitrogen 
Carbon Dioxide 
Methanol 
Dimethyl Ether 
Methane 
Oxygen (Argon) 

Acetic Acid 
Water 
Decane 
Methanol 
Acetone 
Ethanol 

Analysis Frequency 
Sampling Technique 
Analytical Method 

32 
Guard Bed Adsorbent to 

Incinerator 

X 

X 
X 
X 

Weight of Adsorbent removal 
will be reported. See section 

6.3.6.2 of this report 

33 
Compressor & Pump Lubri- 
cants to Energy Recovery 

X 

X 
X 
X 

Weight/Volume of materials 
will be reported. See section 

6.3.5.1 of this report 

At Bed Change 
N/A 
NIA 

As Required 
NIA 
NIA 
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Stream No. 
Description 

PFD Material Balance Point No. 
Gas Chromatograph Point No. 
Reported in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Reports 
Test Series Report (one time) 

Temperature 
Pressure 
Flow Rate 
Composition 

GC Analysis of Gases in 
LPMEOH” Plant 0’01%) 

Hvdro,oen 
C&bon Monoxide 
Nitrogen 
Carbon Dioxide 
Methanol 
Dimethyl Ether 
Methane 
Oxygen (Argon) 

Hydrogen 
Argon 
Sulfur 
oxygen 
Nitrogen 
Moisture 
Fixed Carbon 
Ash 
Chlorine 

34 35 
Equipment leak (fugitive Miscellaneous Vent to the 

emissions) Atmosphere 

Not Monitored 
X 

N/A 
N/A 

X 
See section 5.2.1.1 of this 

Heating Value (BTU/#) 

Acetic Acid 
Water 
Decane 
Methanol 
Acetone 

Analysis Frequency 
Sampling Technique 
Analytical Method 

X 
Quarterly 

EPA Method 21 
Ion Flame Detection 
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Stream No. 
Description 

PFD Material Balance Point No. 
Gas Chromatograph Point No. 
Reported in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Repolts 
Test Series Report (one time) 

Temperature 
Pressure 
Flow Rate 
Composition 

GC Analysis of Gases in 
,PMEOHTM Plant (Vol %) 

Hydrogen 
Carbon Monoxide 
Nitrogen 
Carbon Dioxide 
Methanol 
Dimethyl Ether 
Methane 
Oxygen (Argon) 
“Other” (by difference) 

:oal Analysis (Wt %) 
Hydrogen 
Argon 
SlJlfttf 
Oxygen 
Nitrogen 
MOiSNR 

Fixed Carbon 
Ash 
Chlorine 
Heating Value (BTU/#) 

36 
Vents through 29C-120 vent 

scrubber 

31 
Waste Oil 

Not monitored 

X 

X 
X 
X 

Waste oil will be removed 
from the oil/water separator 
and volume will be reported. 

See section 6.3.5.1 of this 
KpXt 

Analysis Frequency 
Sampling Technique 
Analytical Method 

As required 
NIA 
NIA 
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Stream No. 
Description 

PFD Material Balance Point No. 
Gas Chromatograph Point No. 
Repotted in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Reports 
Test Series Report (one time) 

Temperature 
Pressure 
Flow Rate 
Composition 
GC Analysis of Gases in 

,PMEOHTM Plant (Vol %) 
Hydrogen 
Carbon Monoxide 
Nitrogen 
Carbon Dioxide 
Methanol 
Dimethyl Ether 
Methane 
Oxygen (Argon) 
“Other” (by difference) 

lml Analysis (Wt %) 
Hydrogen 
Argon 
Sulfur 
Oxygen 
Nitrogen 
Moisture 
Fixed Carbon 
Ash 

I 

L 
1 

I 

Chlorine 

Acetic Acid 
Water 
Decane 
Methanol 
Acetone 
Ethanol I 

109 
Reactor Feed Gas 

109 
5 

120 
Reactor Section Effluent Gas 

(syngaslmethanol) 
120 
6 

X X 

X X 
X X 
X X 

X X 

Analysis Frequency Contmuous 
Sampling Technique Piped to GC 
Analytical Method GC 

Continuous 
Piped to GC 

GC 
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Stream No. 
Description 
PFD Material Balance Point No. 
Gas Chromatograph Point No. 
Reported in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Repons 
Test Series Report (one time) 

Temperature 
Pressure 
Flow Rate 
Composition 
GC Analysis of Gases in 
LPMEOHTM Plant (Vol %I 

Carbon Dioxide 

Dimethyl Ether 

Coal Anal sis (Wt %) 
Hydrogen 
Argon 
Sulfuc 
Oxygen 

I---- 

Nitrogen 
Moisture 
Fixed Carbon 
Ash 
Chlorine 

i Heatin Value BTU/# 

148 149 
Main (Plant) Purge Recycle Gas 

148 149 
7 I 

X (Summary Data) 
X 

X 
X 
X 

X 

Analysis Frequency Continuous 
Sampling Technique Piped to GC 
Analytical Method GC 

X 

x 
X 
X 

X 

Continuous 
Piped to GC 

GC 
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Stream No. 
Description 
PFD Material Balance Point No. 
Gas Chromatograph Point No. 
Reported in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Reports 
Test Series Report (one time) 

Temperature 
Pressure 
Flow Rate 
Composition 
GC Analysis of Gases in 
LPMEOHR’” Plant (Vol %o) 

Carbon Monoxide 

Fixed Carbon 

Heating Value (BTU/#) 
Methanol Analysis (Wt %) 

Acetic Acid 1 
Water 
Decane 
Methanol 
Acetone 
Ethanol 

Analysis Frequency 
Sampling Technique 
Analytical Method 

204 216 
Methanol to Distillation Refined (Grade) Methanol 

204 216 
N/A N/A 

X 

X 
X 
X 

X (Summary Data) 
X 

X 
X 
X 

X 

I 
Weekly 

Grab 
GCIIRITC 

X 

Daily 
Grab 

GCARiTC 
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Stream No. 
Description 

PFD Material Balance Point No. 
Gas Chromatograph Point No. 
Repotted in: 

EMRs (Compliance) 
EMRs (Supplemental) 
Technical Progress Reports 
Test Series Report (one time) 

Temperature 
Pressure 
Flow Rate 
Composition 
GC Analysis of Gases in 
BMEOiF Plant (Vol 010) 

Hydrogen 
Carbon Monoxide 
Nitrogen 
Carbon Dioxide 
Methanol 
Dimethyl Ether 
Methane 
Oxygen (Argon) 
“Other” (by difference) 

3oaI Analysis (Wt % 1 
Hydrogen 
Argon 
Sulfur 
Oxygen 
Nitrogen 
Moisture 
Fixed Carbon 
Ash 
Chlorine 
Heating Value (BTU/#) 

Methanol Analysis (Wt %o) 
Acetic Acid 
Water 
Decane 
Methanol 
Acetone 
Ethanol 

.- 
AnalySlS rrequency 
Sampling Technique 
Analytical Method 

242 
Crude (Grade) Methanol to 

Lurgi (Methanol) Unit 
242 
N/A 

X (Summary Data) 
X 

X 
X 
X 

X 

Weekly 
Grab 

GUlR/TC 
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TABLE7-2 

REPORTINGRRQUIRJMENTS 
CHECKLIST 

REPORT DEFINED IN FREOUENCY 

1. Topical Reports - 
Reports on specific classes of 
operation (e.g., Texaco-type syngas 
operation; load following and 
turndown operation; etc.) 

2. Special (Topical) Report - 
Provides information on Eastman 
Gasification and Gas Clean-up 
systems. 

3. Technical Progress Reports - 
Provide information on plant 
operations on a quarterly basis. 

4. Environmental Monitoring Reports - 
Provide Compliance and a 
supplemental monitoring information 
on a quarterly basis. 

5. Special (Topical) Report - 
Provide Data collected in two 
programs to characterize the Eastman 
Feed gases (includes analysis of 
HAPS) 

DTP 

EMP 

DTP 

EMP 

EMP 

As required - 60 days after 
completion of last run in class. 

One time - during the first year 
of operation. 

Quarterly during operating 
years - 60 days after end of 
quarter. 
Quarterly during the operating 
years. The 4th quarter report 
will also include an annual 
summary - 60 days after end of 
quarter. 
One time - by December 1996 
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APPENDIX A 

PROCESS FLOW DIAGRAMS 
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Table 1.1.1 
Work Breakdown Symryr$ 

LPMEOHm Process Demonstration Facility 

1-527-L 24June1994 
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AIFt PERMIT APPLICATION 



s:ace of Tennessee 
--Depac.nent of Snvircnment and Conservarien 
_Division of Air pollution ConfZol 

Process I.;lisaion Source 
Numbee B-456-1 
Page 1 of li 
Date -.n ,_ , pc; 

APC-20 
PEZWIT APPLICATION 

A pL:ASZ TYPE OR TRINT AND SUBSiT iN DUPLICAT, 2- FOR EACS EHISSION somce, ATT?.CE XPPSOPRIATE 
SJGRCP DPSCRIPliON FOPJS. 

Y 
1. organiration's Legal Name Eastman Chemical Company 

.._ 2. HailinS Addeess (StlRdfP.0. 20%) 
P. 0. aax I?93 

- ci:y 5:ace Zip Code Phone Vi-h Area code 
Kingspor: ?:I 37662 (6X)22?-2000 

5. Principal Teckical Contac: J. H. Albrecht Phone Wi:h Area c&e 
(6x.)22?-5077 

.~,_ 4. Site Address (S:/Rd/Evf) 
South East.nan 3oad 

City of Dis+ance to Neares: fovn Zip Code 
Xingsmrr 31662 

-Y 
5. Emission Source No. B-486-l Permit Renewal 

Yes ( 1 NO (x) 

__ 6. Brief Description of Emission Source 

Production of Hethanol and Dimethyl Ether 
- 

7. Type of Peznir Rewest (complete One Line Only) 

Constmction Starting Date Complexion Dar.= 

Phone With Area Code 
(615)22?-2000 

Sic No. 2069 

.- (Xl 3/l/95 12131196 

Operating Date Date Completed LdSt Zmission Source 
.s const-?rc-.ion Peni-, Reference Number 
.- Star-cd NO. 

( I Nrv Sour-.- N-v &nrrr 

Location Transfer Transfer Date Last Emieaicn Source 
Permit Reft-rtnce Number 
NO. 

-- 

Address of Last Location 

- a. Describe Chances That Have Seen Made to This Equipment or Operation Since the Last 
Constzucxion or Operating Peznit Xpplication. 

: _ 

New Source. 
- 

9. Signature (Application Must Be Siqned Before It Will Be Processed) 

-- 

B. M. Mitchell Authorised Signatory 

__ 



‘.. 
‘s&e of Teraeasee 
L~ep.cmnf of Er.vircnner.~ and Conservation 

Division 05 Aiz Pcll~ti~n C~ntr01 
-.page 1 of 3 

PZCCeS8 3ission S*c=c 
:iu.Axr 3-'86-I 
?+X 
0ate 

PROCESS OR FUZZ BURNWING SOURCE DESCRI?TTON 

1. Organization Nh%e Eastman Chemical Ccs-,any 

2. imission Source NO. B-486-1 . 

3. Descripticn of Process or Feel Surning Uni: 

Production of Hechanol and Dimethyl Ether 

- 4. Normal oneration: t Hou:s/Dav 1 DavsWeek 1 k'eeks/vear t Davrs/vear / Hoursi~err 

5; Type of ?exnit Applica+ion (C>eck Selc-e One o.-.LY) 
._: PrOCeSS souzce: Apply for a separax permit :cr each source, 

(check at right, and ccmzlete lines 6, 7 ar.d 3, s 

pzocess source with in-prccess fuel: ?roduc=s of combusrior. 
CC~t~Cc- materials heaced. App’:r for a 
Separate penit for each source. (Check a 
right, and'ccmplete line 6, 7, 8, 10 to 15) 

- Non-Process Fuel aurnin~ soc:rce: ?soducts of ccmbus:ion do m 
contact materials heated. Caxplete this f0.m for each bailer 
or fuel burner and ccn?lete and ernissien pain: description form 
(APPC-22) for each s:ack. (Check at ripht and complete lines 8 
to 14) 

6. Type of 0Feration YDNL Bald Nodal Bat::es/Day 
Continuous (X1 3atc5 ( ) Tim 

,. orcces9 Harerid Inputs Diagrm In?: Rates (?cunds/Rcur) (For WC use Or-ll~~) 
- and In-?=ocess Solid Fuel.s Reference- xc c&e 

oesipn ACtl;al 

1. Synthesis Gas 

2. Sodium Hvdroxide / ; 

35,500 

/ 1 

/ 35,500 I 

I 

3. Carbon Monoxide I2 4.600 I 4.;00 I 

4. Hvdreeen Purze 3 zJ.500 I 5.500 I 

5. Oil I 5 ,,200 1 6,200 1 

6. Catalvst I 4 1.600 1 1.600 1 

-Toials-- .- 
- A F?ov Diagram Husc & Attached - 
*-Total Rounded to 2 Siqnificant Figures 

8. Total Emissions for 
This PFS 
(Tons/Year): 



._ 
tic-21 6 24 
Pa5e 2 Of 3 _. 

P3acess Ecitaion sccrcr 
Nlzeer 8-456-l 
PZSe 
Date 

,. Soiler 0: 3uzT.e: Data. (Complete iine3 9 to 14 using a Separa:e~2cr2 for eat? jailer.) 

Boiler Stack ?J=e Of ‘king--- Raced Boiler 
Nunbe: Number -- -- HO~S~pa”EC 

.' ?iot ~pp.icable 
~;:;:;;::, 1 

- aoiler serial No. Date Const'ucted Last Kodification Da:e 

. .- aoilers with same s:ack will have same stack nux5er. 
*** Cvclone spreader (with oz without reinjection), p"lve:ired (=er or dr:, boc;ct, ;iLt.', or 

without reinjeczion), other s+oker (specify type). hand fixi. au:onazic, or c:zer type 
(describe below in comments.) 

10. Fuel Data. (Ccmplete to: a'proccse souxe with in-process :-el c: a ncz?:ocess :cel 
burning source.) Not Applicable 

iuels Ueed i\Rll"Z%l mur1v uease I PercBnt perce.z: 1 8~” Vslue 1 (?cr APC 
usage 

. - 
Sulfur Ash 

Design average 

“at”r.L 0s: loa am CJti am /I/ 

12 ~JCL Oil: 10' WL GAL c.\L 

II/ / 1.000 I 

11, I 

s rut, oil: 1 roS CAL I CAL I ca I I 111 I 
-4 fuc\ oil: lo3 WL 11, I 

Cd: I rciis 1 OAL LS5 1 UL LSS I 

vcd: 

Liqlid Propoe 

lc.aS 

10' GAL 

LBS 

WL 

LBS 

CAL 

111 I/, I 

11, 1 I,/ / as,000 / 

Other:(Specify 
.Type 6 Units) /l//l I 

If< 11. Not. , 

12. if Wood is Used With Other Fuels, Specify Percenr by Weight c: Food Charged t= the 
3”rne~. Not Aonlicable 

13. COW.XltS: 

14. If a Standby or Interruptible Fuel is Osed, Give Type of Fuei, Ar.nual Cuan:i::r Used, 
and the Schedule or P-ccqrm for Use Not Aoplicable 

Sulfur Content of Standby Fuel \ If Coal, Show Ash Clntent \ 

3tu value 



?.?C-21& 24 
.-:?age 3 of 3 

--Tlov Lliaarm 

-0’ 1te3 7 of irPC-21 (6 241 

.._ 

To B-325 Boler 
A 
I 

. 

1 J I 

Reactor / 
System ! 

2 > 

?J / 
I 

I 

?:oces* 2;1159ror. sc:zc; 
mmber B-Cab-1 
Page 4 0: > 
Date hzr c > 1s% 

T,, &325 :‘A‘.! ;’ ;‘,.: ,r’..: 
GOikf 

I Catalyst 
4 Handling 

k 
To 

WasteWs!er 
TE&Mil 

jTOM26Bati 
A 

1 
I 1: 

I 

/ Distillation 1 

6 2! > ToScqe 
I 

. 



TROCESS EMISSION SCURCE 
NUMBER B-486-l 

.STATE OF TENNESSEE 
DEPARTMENT OF ENVIRONMENT 

--VVISION OF AIR POLLUTION 
- 

AND CONSERVATION 
/PAGE 5 OF 15 

DATE DEC 0 2 1994 
CONTROL 

APC - 27 

TANK ID NUMBER 29D-30 
VENT ID .NUMBER A 

PROCESS TANK 
- STORAGE TXNK DESCRIPTION STOFAGE TANK 
._.-____-------------------------------------------------------------------------- 
- 1. ORGANIZATION NAME - EASTMAN CHEMICAL COMPANY !FOR!APC COMPANY-POINT NO 

I ! .- 
------------------------------------------------------! !-------------------- 

,. 2. PROCESS EMISSION SOURCE NO. !APC!APC SEQUENCE NO. 
B-486-l I I 

:- -___-- -- ----- ------!------------------ !-----------------!--------------------. 
3. TANK LATITUDE !TANK LONGITUDE !UTM VERTICAL !UTM HORIZONTAL 

36 DEG 31' 7" N!B2 DEG 32' 48" W !4042400 N !361500 2 
______------_----_---------------------- !-----------------!------;--------------~ 
4. TANK ID NUMBER !VENT ID NUMBER !CONSTRUCTION DATE 

- 29D-30 !A ! 3/l/95 
---------------------!------------------ !-----------------!-------------------~ - 
5. DIAMETER (FT) !HEIGHT (FT) !cAPACITY (GAL) ! 

9.0 ! 22.1 I 10500. 8 
----------------------!------------------ !----------.------I _----------------__--. 
-6. CYLINDER (VERT) !CYLINDER (HORZ) !SPHERE !OTHER (DESCRIBE) 

X !' I I 
.__-____------ - ---- - ---. '------------------!-----------------!--------------------. 

7. TAMC ! WHITE ! ALUMINUM I - GRAY !OTHER (DESCRIBE) 
,--LOR !-------!------------------!-----------------! 

! !SPECULAR ! DIFFUSE!LIGHT!MEDIUM!DARK! 
A. ROOF: ! X ! ! ! ! ! I 
-----------!-------!---------!--------!-----!------!----!--------------------- 
B. SHELL: ! ! ! ! ! x ! ! 

----------------------!------------------!-----------------!--------------------- 
.- 8 . PAINT CONDITION ! GOOD ! POOR !NO PAINT 

I X ! ! 
=--------------------!------------------!-----------------!--------------------- 

-9. TANK!FIXED ROOF !FLOATING ROOF !OPEN TOP !UNDERGROUND!OTHER (DESCRIBE) 
TYPE! X ! ! ! ! 

.--------------------!------------------!-----------------, _-_----_----_---_----. 
-.0. INSULATED ! TEMPERATURE ! PRESSURE 

NONE ! 77. DEGREES F ! 14. PSIA 
.--------------------!------------------!----------------- !--------------------. 
.l. FOR FMATING ROOF TANKS COMPLETE: NOT APPLICABLE 

--------------------------------------------------------------------------- 
A. ROOF TYPE ! DOUBLE DECK ! PONTOON ! PAN !OTHER (DESCRIBE) 

t ! ! I _.-. : --i----------------!---'--------1!--------!-----------!--------------------- . 
B. SEAL TYPE ! SINGLE ! DOUBLE !OTHER (DESCRIBE) 

! . : ! I 
-:--------------------!-------------- !---------------------!--------------------- 

C. SHELL ! RIVETED ! WELDED !OTHER (DESCRIBE) 
CONSTRUCTION! ! I 

.,-.--- ----------------- - '--------------!---------------------!--------------------- 
2. LIST ALL LIQUIDS, VAPORS, GASES, OR MIXTURES TO BE STORED IN,THIs TANX. 

GIVE THE PERCENT BY WEIGHT OF EACH COMWNENT. SEE APC - 27 SHEET 3. 
------------------------------------------------------------------------------- 
3. OUTAGE: AVERAGE DISTANCE FROM TOP ! AVG. THROUGHPUT ! NAXIMUH NO. OF TANK 

OF TANK TO LIQUID SURFACE (FEET) ! (GALLONS / DAY) ! TURNOVERS PER YEAR 
11.0 ! 99. I 3. 



.-STATE OF TENNESSEE 
DEPARTMENT OF ENVIRONMENT 

_ DIVISION OF AIR POLLUTION 
AND CONSERVATION 

PROCESS EMISSION SOURCE 
NUMBER B-496-l 

.PAGE 6 OF 15 
DATE WC o 2 1994 

CONTROL TANK ID NUMBER 29D-30 
VENT ID NUMBER A 

APC - 27 
STORAGE TANK DESCRIPTION 

---_-_---e-v--- ------!-----------!---------!--------------!------------------~ 

14. LOADING TYPE: !BOTTOM !SUBMERGED!VAPOR BALANCED!OTHER (DESCRIBE) 
I I -. ! X ! 

______-------_-------. I-------L&--!--------- !--------------!-------------------. 
,,. . 

15. - 

16. 

._ 17. 
. 

._. 
-- 

_L8. 

-19. 

20. 
2: 
21. 

-_ 

-. I 

OPERATING HOURS/YEAR 8760. OPERATING DAYS/YEAR 365. 

SPECIAL VAPOR CONTROL DEVICES: 

CONSERVATION VENT 

OPERATIONAL DATA: 

: 'CONTINUOUS FILLING AND DISCHARGING 
AVERAGE DAILY LEVEL FLUCTUATION N/A 
AVERAGE DAILY VOLUME FLUCTUATION N/A 

BATCH FILLING 
AVERAGE NUMBER OF GALLONS PER FILLING 
AVERAGE NUMBER OF FILLS PER YEAR 

INERT GAS OR NITROGEN FLOW: 
GAS FLOW 0.08300 SCFM 

6000. 
6. 

SATURATION OF GAS 100.0 % 

TOTAL VOC EMISSIONS: Negligible TONS/YEAR 

TOTAL PARTICULATE EMISSIONS: 0.00 TONS/YEAR 

EMISSIONS ESTIMATION METHOD AP - 42 



STATE OF TENNESSEE 
TEPARTMENT OF ENVIRONMENT 

-XVISION OF AIR POLLUTION 

PROCESS EMISSION SOURCE 
NUMBER B-486-l 
PAGE 7 OF 15 

AND CONSERVATION 
CONTROL 

APC - 27 

DATE DEC 0 2 134 
T.QJNX ID NUMBER 2?D-30 
VENT ID.NUMBER A 

STORAGE TANK DESCRIPTION 

"-12 . (CONTINUED) - 
VAPOR _- PRESSURE 

WEIGHT MOL. (PSIA) AT 
'OMPONENT PERCENT WEIGHT 77. DEG F 
~_--_----------_---------------------------------------------------------------- 

jhite Mineral Oil 100.0 450.0 0.0000 

- 

- 
-., 

- 
..- 

.__ 
.._ 

-..~ 

-. 

- 
- 

._ 



SROCESS EMISSION SOuRCE 
NUMBER B-466-l 

STATE OF TENNESSEE :?Z;GE 8 OF 15 
-DEPARTMENT OF ENVIRONMENT AND CONSERVATION BATE DiC 0 2 is?+ 
_, nIVIsIoN OF AIR POLLUTION CONTROL TANK ID NUMBER'2?D-31 

VENT ID ,NUMBER B 
- APC - 27 PROCESS TANS 

---__-_______--_____----------:------------------------~~~~~~~-~~~~-- 
STORAGE TANK DESCRIPTION 

..&=e--------- 
1. ORGANIZATION NAME - EASTMAN CHEMICAL COMPANY !FOR!APC COMPANY-POINT NC I- ! I 

------------------------------------------------------! !-------------------- 
-- 

2. PROCESS EMISSION SOURCE NO. !XPC!APC SEQUZNCE NO. 
B-486-l I I 

---------------------!------------------ !----------------- !-------------------- 
- 3. TANK LATITUDE !TANK LONGITUDE !UTM VERTICAL !UTM HORIZONTAL 

36 DEG 31' 7" N!82 DEG 32' 48" W !4042400 N !361500 z 
----------------------------------------!-----------------!-----~-------------- 

4. TANK ID NUMBER !VENT ID NUMBER !CONSTR~CTION DATE -, 
29D-31 !B ! 3/l/95 -._ ---------------------!------------------ !----------------- !-------------------- 

5. DIAMETER (FT) !HEIGHT (FT) !CAPACITY (GAL) ! 
.- 4.0 ! 11.6 ! 1000. I 
-.---------------------!------------------!-----------------!-------------------- 

6. CYLINDER (VERT) JCYLINDER (HORZ) !SPHERE !OTHER (DESCRIBE) 
X ! ! I 

---------------------!------------------!-----------------!-------------------- 
~7. TANK ! WHITE ! ALUMINUM ! .: GRAY !OTHER (DESCRIBE) 

COLOR !-------!------------------. I-----------------! 
i ! !SPECULAR ! DIFFUSE!LIGHT!MEDIUM!DARK! 

A. ROOF: ! X ! ! ! ! I I 
-----------!-------!---------!--------!-----!------!----!-------------------- 

i B. SHELL: ! ! ! ! ! x ! ! 
~---------------- ------!------------------ !-----------------!-------------------- 

., 8. PAINT CONDITION ! GOOD ! POOR !NO PAINT 
! X ! I -1= ---------------------!------------------!-----------------!-------------------- 

9 TANK!FIXED ROOF !FLOATING ROOF !OPEN TOP !UNDERGROuiD!OTHER (DESCRIBE) - 
TYPE! X ! ! ! ! 

----------------------!------------------ !--.---V---------M !-------------------- 
-10. INSULATED ! TEMPERATURE ! PRESSURE 

NONE !122. DEGp.EES F ! 15. PSIA 
,.=--------------------!------------------!----------------- !-------------------- 

11. FOR FLOATING ROOF TANKS COMPLETE: NOT APPLICABLE 
-------------------------------------------------------------------------- 
A. ROOF TYPE ! DOUBLE DECK ! PONTOON ! PAN !OTHER (DESCRIBE) 

! ! ! ! . . . ----;------------------!-------------_!---------!---;-------!-------------------- 
B. SEAL TYPE ! SItiGLE ! DOUBLE !OTHER (DESCRIBE) 

--" ! : ! ! 
~.-----------------------!-------------- !--------------------- !-------------------- 

C. SHELL ! RIVETED ! WELDED !OTHER (DESCRIBE) 
CONSTRUCTION! ! ! 

---------------------!--------------!--------------------- !-------------------- 
12. LIST ALL LIQUIDS, VAPORS, GASES, OR MIXTURES TO BE STORED IN THIS TANK. 

GIVE THE PERCENT BY WEIGHT OF EACH COMPONENT. SEE APC - 27 SHEET 3. 
.------------------------------------------------------------------------------ 

-..,-13 . OUTAGE: AVERAGE DISTANCE FROM TOP ! AVG. THROUGHPuT ! MA.XIMUM NO. OF TAX 
OF TANK To LIQUID SURFACE (FEET) 

5.8 
! (GALLONS / DAY) ! TURNOVERS PER YEAR 
! 51. I 19. 



STATE OF TENNESSEE 
DEPARTMENT OF ENVIRONMENT 
-IVISION OF AIR POLLUTION 

- 

AND CONSERVATION 
CONTROL 

ARC - 27 

PROCESS EMISSION SOURCE 
NUMBER B-486-l 
PA-GE 9 OF 15 
DATE OK 0 z 19% 
TANK ID NUMBER 290-31 
VENT ID NUMBER 9 

STORAGE TANK DESCRIPTION 
_. 
___-______---------_-. '-----------!---------!-------------- !-------------------- 
l4 . LOADING TYPE: !BOTTOM !SUBMERGED!VAPOR BALANCED!OTHER (DESCRIBE) 

! x I I , 
---------------------!-----------!---------!--------------!-------------------- 

15. 

16. 

OPERATING HOURS/YEAR 8760. OPERATING DAYS/YEAR 365. 

SPECIAL VAPOR CONTROL DEVICES: 

CONSERVATION VENT 

17. OPERATIONAL DATA: 

C-ONTINUOUS FILLING AND DISCHARGING 
AVERAGE DAILY LEVEL FLUCTUATION WA 
AVERAGE DAILY VOLUME FLUCTUATION N/A 

BATCH FILLING 

18. 

AVERAGE NUMBER OF GALLONS PER FILLING 
AVERAGE NUMBER OF FILLS PER YEAR 

INERT GAS OR NITROGEN FLOW: 
GAS FLOW 0.08300 SCFH 

L9. 

20. 

?l. 

SATURATION OF GAS 100.0 % 

TOTAL VOC EMISSIONS: Negligible TONS/YEAR 

TOTAL PARTICLXATE EHISSXONS: 0.00 TONS/YEAR 

MISSIONS ESTIHATION HETHOD AP - 42 

500. 
37. 

,_ 



PROCESS OMISSION SOURCZ 
.NUMBER E-486-1 

-STATE OF TENNESSEE ~PAGE 10 OF 15 
~-DEPARTMENT OF ENVIRONMENT AND CONSERVATION DATE iDEC 0 2 19% 

WVISION OF AIR POLLUTION CONTROL TANK ID NUMBER 29D-31 
VENT ID.NLWBER 3 - 

APC - 27 ..-. STORAGE TANK DESCRIPTION 
. . . 

*12. (CONTINUED) 
VAPOR 

PRESSURE 

-COMPONENT 
WEIGHT 14OL. (PSIA) AT 
PERCENT WEIGHT 122. DEG F 

____-----_---_----------------------------------------------------------------- 

-White Mineral Oil 100.0 $50.0 0.0000 

- 
-. 

- 
-- 



. 
-STATE OF TENNESSEE 

DEPARTMENT OF ENVIRONMENT AND CONSERVATION 

PROCESS EMISSION SOURCE 
NUMBER 3-486-l 
,PAGE 11 OF 15 
DATE DEC 5 2 !p?': 

-DIVISION OF AIR POLLUTION CONTROL TANK ID NUMBER 29C-36 
VENT ID.NUMBER C 

APC - 27 PROCESS TANK 
STORAGE TANK DESCRIPTION STORAGE TANK _- _---m-v-- __----___________-_--------------------------------------------------- 

1. ORGANIZATION NAME - EASTMAN CHEMICAL COMPANY !FOR!APC COMPANY-POINT NC 
I I 

------------------------------------------------------! !-------------------- 
2. PROCESS EMISSION SOURCE NO. !A?C!APC SEQUENCE NO. 

B-466-l I t 
---------------------!------------------ !-----------------!-------------------- - 
3. TANK LATITUDE !TAtiK LONGITUDE !,'JTM VERTICAL !UTM HORIZONTAL 

36 DEG 31' 7” N!82 DEG 32' 48" W !4042400 N !361500 E 
_----_-_------------- 

~- 4. TAN-K ID NUMBER 
29C-36 

_------_------------- 
5. DIAMETER (FT) 

2.0 
_-------------------- 
6. CYLINDER (V??RT) .- 

X 
;_--____--_---------- 

------------------!----------------- !------.-------------- 

VENT ID NUMBER !CONSTRUCTION DATZ 
C ! 3/l/95 
------------------!-----------------!-------------------- 
HEIGHT (FT) !CAPACITY (GAL) ! 

4.7 I 110. ! 
------------------!----------------- !-------------------- 
CYLINDER (HORZ) !SPHERE !OTHER (DESCRIBE) 

! ! 
------------------!-----------------!-------------------- 

7. TANK ! WHITE ! ALUMINUM ! GRAY !OTHER (DESCRIBE) 
.- COLOR !-------!------------------!-----------------! 

! !SPECULAR ! DIFFUSE!LIGHT!MEDIUM!DARK! 
A. ROOF: ! X ! ! ! ! ! ! 
-----------!-------!---------!--------!-----!------!----!-------------------- 
B. SHELL: ! ! ! ! ! x ! t 

--------------------!------------------!-----------------!-------------------- 
8. PAINT CONDITION ! GOOD ! POOR !NO PAINT 

9. TAHK!FIXED ROOF 
TYPE! X 

.__-__--------------- 

.O. INSULATED 
NONE 

__--_----_-----_----- 
.l. FOR FLOATING ROO 

! X ! I 
! ------------------!----------------- !-------------------- 
! FLOATING ROOF !OPEN TOP !UNDERGROUND!OTHER (DESCRIBE) 
! ! ! I 
! ---_--------------- '-----------------!-------------------- 
! TEKPERATURE ! PRESSURE 
! 122. DEGREES F ! 15. PSIA 

,! ------------------!-----------------!-------------------- 
IF TANXS COMPLETE: NOT APPLICABLE 

___-__----_--------------------------------------------------------------- 
A. ROOF TYPE ! DOUBLE DECX ! PONTOON ! PAN !OTHER (DESCRIBE) 

! I I ! 
.-------------------!---------------!---------!-----------!-------------------- 

- 8. SEAL TYPE ! SINGLE ! DOUBLE !OTHER (DESCRIBE) 
! . ! I 

.--------------------!--------------!---------------------!-------------------- 
C. SHELL ! RIVETED ! WELDED !OTHER (DESCRIBE) 

CONSTRUCTION! ! , 
~--------------------!--------------!---------------------!-------------------- 
2. LIST ALL LIQUIDS, VhwRS, GASES, OR HIXTURES T0 BE STORED IN THIS TANK. 

GIVE THE PERCENT BY WEIGHT OF EACH COMPONENT. SEE APC - 27 SHEET 3. 
------------------------------------------------------------------------------ 
3. OUTAGE: AVERAGE DISTANCE FROM TOP ! AVG. THROUGHPUT ! MAXIMUM NO. OF TANK 

OF TANK TO LIQUID SURFACE (FEET) ! (GALLONS / .DAY) ! TURNOVERS PER YEAR 
2.3 ! 50. I 166. 



~.ZTATE OF TENNESSEE 
.-I)EPARTMENT OF ENVIRONMENT 

IVISION OF AIR POLLUTION 
AND CONSERVATION 
CONTROL 

APC - 27 

PROCESS EMISSION SOURCE 
NUF[BER B-486-l 
PAGE 12 OF 15 

VENT ID NUMBER C 

-- 
: STORAGE TANK DESCRIPTION 
-- _____--_-_--__--__--__ '-----------!---------!-------------- !-------------------- 

-14. LOADING TYPE: ! BCTTOM !SUBMERGED!VAPOR BAiANCED!OTHER (DESCRIBE: 
1 ! X ! ! .:.- 

____------_____-__---~ !-----------!---------~-~~--------~~ !-------------------- --. 

'-~L5. 

16. 

- 

17. 
- 

_-,- 

-- 
,_ .a. 

- 

.9. 
- 
_~!O. 

!l. -- 

-- 
-- 

- 
- 

Ed 
~- 

OPERATING HOURS/YEAR 8760. OPERATING DAYS/YEAR 365. 

SPECIAL VAPOR CONTROL DEVICES: 

CONSERVATION VENT 

OPEFATIONAL DATA: 

CONTINUOUS FILLING AND DISCHARGING 
AVERAGE DAILY LEVEL FLUCTUATION N/A 
AVERAGE DAILY VOLUME FLUCTUATION N/A 

BATCH FILLING 
AVERAGE NUMBER OF GWONS PER FILLING 88. 
AVERAGE NUMBER OF FILLS PER YEAR 208. 

INERT GAS OR NITROGEN FMW: 
GAS FLOW 0.08300 SCFM 
SATURATION OF GAS 100.0 % 

TOTAL VOC EMISSIONS: Negligible TONS/YEAR 

TOTAL PARTICULATE EMISSIONS: 0.00 TONS/YEAR 

EMISSIONS ESTIMATION METHOD AF - 42 

. . 



PROCESS EMISSION SOCZXE 
.NUKBER B-486-l 

-STATE OF TENNESSEE PAGZ 13 OF 15 
--DEPARTMENT OF ENVIRONMENT AND CONSERVATION DATE [j;c a z la% 

DIVISION OF AIR POLLUTION CONTROL ThNK ID NUMBER 2?C-36 
VENT ID.NUMBER C 

APC - 27 
STORAGE TANK DESCRIPTION 

-12. (CONTINUED) - 
VAPOR 

PRESSURE _. WEIGHT MOL. (PSIA) AT 
-COMPONENT PERCENT WEIGHT 122. DEG F ,.. ___-__---__--_---------------------------------------------------------------- 

-.- 
.White Mineral Oil 100.0 450.0 0.0000 

- 

- 

- 



.~ 
s:ate of Teznessee 

.-- Cepartxent of Z?..~ircalrer.t and Cocserva:ion 
Division of Air ?ollu+ion Con:zol 

EXISSION 

APC-22 
POINT DESCR'PTIOX 

Process Z~issior. scczz 
Ncr3er o-436- 1 
?ZSe 14 05 15 
Da-,e ..rr 0 5 _^_. --. - ._. 

4 1. OrSar.izacicn NaJTz Eascnan Chemical Company .%?C Cc.spanv-?oi~z NC. 

2. Enission Scxzce Nc. 'low oiapram Pain: NO. 

B-486-i D 

3. Location: LatitU.53 
36' 31' 7" N 

pgkude u::: vertical ‘JP. :+ ari;sr.::l 
82 32' 48" U 4042100 N 361500 E .._~ 

- 4. Brief E.nissicn ?ai.lr Description 

Vent from scrubber 

5. Normal O?erZ:icn: / Nours/Days 1 Days/Week 1 Weeks/Year 1 Days/Year j xours,verr 

24 7 52 I 365 I 8760 
.- 6. Stack or E.zirssion &igh: Above Diameter Temperature 1 of Time cJirec:ion of EXi 

Point Data: .._ Grade (ET) f-=-V f-F) over 125*: (UJ, xwn, 
60 0.3 100 0 Ho:i:onta?) 

DD I 1 I , 
~. Data at 2x5.: Flow (Actual Velocity Haisture (Volume 0) 

- Conditions: Ft3/Hin., (Ft/.Sec) 

0.13 0.03 ) 

-. ::::i::o;:f~~a=d /::pl ~~~ni"~, ;:gy 1 2 
(70’F and 
29.92 in. ES. I 

0.10 0.02 
I 

7. Air Contaminants 
Emlsnonr (Lh,"r, CCPCmC~XtCXt Emsrla-s (iP1j ElTlISSIEN* CcncroL- Conro, 
*rerqe mxinun tirerage "1X. rrcrage "axIcun ,::;, i mice i ~fi. : 

ParliNLate5 
.-. S",t"r OieliCe ( : / 

. . . . 
**- *-- 

-~ rirrogar OXlee* , _ PP" PP" 

~.- OrpanIc 
c,,, I - I ppM ppn I I 
La- "maXICe 

1 0.2 1 0.2 ::O,CJOO p~OO,OOO 0.88 1 0.88 1 2 / 000 1 - 
Fllsriees I - I I I I I 
0ryr (spciw i _ j ,.- j :~ j_ 

, 
I i i i 

-' 8. Check Types of flonitoring:and Recording Instruments That are Attached: 
Opacity Konimr ( ). SO2 Honitor ( 1. NOx Xoniror ( ). Other (specify in Cort.=e.l~s) ( ) 

None (Xl 

- 9. Comments: (Continue on Back if Needed) 

- 
. Refer to the back of the pemit application fona for escimacion merhod 2nd C0ntrOl devl:i. 

codes. 
.w Exit gas particulate concentration units: process - qrainsldry acandard fc3 [7O"F): UOCC 

- fired boilers - srains/drf standard ft3 (70-F); all other boilers - lbs/milliCa 3=a hea: 
input. 

-** Exit gas sulfur dioxide concentrations units: 
lbs/million Btu heat input. 

proceea - pFxn by volume, dry bases; toiie: 



- 

- 

- 

- 

- 

s:a:e cc :e.l*escee 
De,arzxenr of Invir3?-3e.;t and ccnservation 
DL.,iisicn cf Sir pollu:ion coatPa 

a'Jc-22 
EHISSiOX ?OINt OLSCRI??IOri 

?rocess s.:isri=n So”:. 
h”A.ti@: S-LjfJ-l 
Pqe 15 a: ij 
Da-,@ n:c 0 T ::z1. 

1. orga~.L:atFon XLT@ Zas+nan Chemical csl7lpar.y .x?C csmoa^“-??in: NC 

2. 3iEsicr. source x0. ‘low Dlagzm ?oin-, NO. 

B-186-1 E 

3. Locaticx: Lazitaie 
360 31’ 7” N 

Longi~~~de 
8t0 32’ 48” W 

01x ve:rica1 K.Y. :oriran:al 
4042400 x 361500 E 

5. SZi@f 3liosicn Point nesc:iption 

Equipment Leaks 

5. ::crma1 opera-.ion: EOU:S/DayS oayspeek 

24 i 

6. S;ack 0: Emission Height Wove Diamete: 
Foi.?: Daza: Grade (ET) 

1 - 

(FT) 

i I 
Data at Exit Flow (Ac+ual Velocity I.Y.ois+ure (volume \) 
Conditions: Ft'/Hin.) (Ft/sec) 

Da--a a: Stacdazd Flow (DJ~ V@lOCity 
Conditions: Std. It /Min.) (Ft/Sec) I 

4 (70-F and 
29.52 In. xg. I - I 

7. Air Contuninazzs 
1 E.IS.ION cLtx,“r) 1 C-Clltr~ClCT3 ( Emlrrtonr (*PI) , EmIsItON- , CmcrOL* , culnire, I I Arcrage I )IU.i- I r*erwe I **‘. i Average mximm ES1. DnlCe E,f. :: “@mod 

_ j - / -* _ -- _ 
I 1 

1 o.lo i 3 
1 

Par~iCYL*tCs - 000 I - Sulfur Otoiide I Ylrrcsm oxides 1 ; j;, ,i” i I I 
organic 
Ceplvls 

., CartQl “ocIIx’cc / _ 1 _ pp” _ pp* _ 1 _ 1 1. i2 1 5 

_ i _ pm _ ’ pp* _ i - i 4.56 i 5 ’ ooo i _ 

000 ( - I , , ‘LUD~IOCS 
tzzz) I 1 I - I -. 

I 
- I - I o.30 I 5 I ooo i - 

8. Check Types of Yonitoring and Recording Instruments That are Attached: 
.- 0pacL:y Eonifor 

None ( ) 
( )- 501 Xonitor ( ). NO, Xonitor ( 1. Other (Specify in Cements) (x) 

9. comx.en+s: (Continue en Back if Needed) 

Leak detection md repair as required by Title III. 
-. Refer to the back of the permit qpllcatron f om for esthmtmn method and con::01 devrce 

codee. 
. Exit gas pa~tlmla~e ccncen:ra+lon units: process - gzainejdry standard ft3 (70-F); VC& 

fired boilers - qrains/dry standard ft' (70-F); all athe: boi?e:s - lba/millicn Stu hea: 
input. 

I** Exit gas eulfux Cioxide conceatzatf~ne unite: process - ppm by volume, dry bases; boiler= 
lbsjmillion Bfu heat irqut. 



7 

- 

- 

. . _. 

?..4CT/L?zR oisc2ssien 

Flaw Diagram Refezecce Point -9. 

1. Descri3:ion of Reference Point 

Conservz:ion vents for Tanks 29D-30, Z?D-31, and 29C-36. 

pz3ce56 ~.zis;icr. Seer:: 
:,ilr;ijer B-LSB-1 
C2te !‘CC L, 2 -1.: ,I._- 
Pcge ijccf 15 

2. Descriotion of Zmissions 
Inert gas vith a potential far a small quantity of VOC as a result of tak fIl?i:.g 
operations, breathing losses, and inert gas purges on level devices. 

.-_ 
.- 

.- 

3. Alternatives Considered 
Because lov VOC emissians are produced due to the low vapor pressure of the storei 
chemical, no emission abatement was considered for these sources. 

4. aelati-ze Co*: of Alternative Svstems 

Not applicable. 

5. Relative Efficiencies of Alternative Svs+ems 
Not applicable. 

6. Pzocess Steos Which inherentlv Reduce Eaission Levels 

None. 

-. 

7. Reasons for selection of the Svsiem Chaser. 

The lov vapor pressure of the stored chemical results in low VOC enissiox vichou: 
the installation o.f emission 'control equipment. Emissions 8-e negligible. 

.- 

-. 



SACT/SMR Disctissior. 

Flow Diascam iieference Point D 

1. Descriocion of Reference Point 

Vent from a water scrubber. - 

- 
2. Descri~rion of Emissions 

Emissions consist of carbon monoxide. 
- 
. 

.- 

- 

._ 

?rocess Lnissicn ~0.~~~3 
~cnber B-'-36-! 
Da:e Ljti i ‘ ::.>- 
Page ijjoi 15 

3. Alternatives Considered 

Due to the IOU potential for emissions as a result of process constraints, no 
alternatives were considered. 

4. Relative Cost of Alternative Svstems 

Not epplicable. 

5. Relative Efficiencies of Alternative Svstems 

Not applicable. 

6. c 

None. 

7. Reasons for Selection of the Svs+em Chosen 

Process constraints do not allov CO emissions to reach a significant level. 
- 

-. 

2 

‘_ 



- 
- 

zrocess Enissicr. sc.:r: 
Nutiez 3-166-l 
3a:e i\-'!- c 5 -2c.t 
?age lit ^; 1; 

BAc?/Liia Disr~ssio.-. 

Flo;, Oiaqran ?.eierer.ce 702: F 

-- 

_- 

- 

- 

1. Desc:ixicn of Reference ?oinz 

Fugitive emissions from valves, flanges, and open equipmat. Leak det2c:ion and 
repair vi11 be employed per Title III. 

2. Descri?:ion of Zmisaions 

These emissions consist of VOCs (including Me:h+nol), CO, particulates, and other 
(HZ and CO2). 

3. Alternatives Considered 

Because of the applicability of the HOIJ, no other alternatives were considered 

4. Relative Cost of Alternative Svstems 

Wet appliceble. 

5. Relative Efficienciee of Alternative Svstems 
Not applicable. 

- 

-. 

-_ 

.._, 

6. Procese Stem Which Inherentlv Reduce Enlesion L@v@LS 
None. 

7. Reasons 

Leak detection and repair, as required by Title III, represent the best mznagemer.: 
practices available. 



?zoceso Eaissicn *-..--a c-___ 
Nunjer -1 
Cat= ncc n 7 ‘Cf. 
?,$P 156 ,i ,j 

zzissicn Chances for Newi!?o&ified Scurcps 

I * lhis .- 
Vent j ,I::", p,', Application Application Net Cha.nge vet CX?.ge _. COde HaX. Lb I:+, Xax. ibl? x2x. Lb/?2 i:r9. Y’. vax. T’.‘? 

A voc Not Amlicabl 

f 

Nexlieible I - I 

3 voc Not Apulicabl Negligible / ;;I; 1 ;:y:;: 

C voc Iflot Applicablh Negligible / 1 8760 

i D co Not Applicabl 0.20 I +0.20 1 876n 

j saz:: EZiiZ 

cn p= 
k ug= Yes voc 60 

co 

IN”,“: :;$id;;;’ ;s; ;;: j I 

1 Lo j :I.;: 

TSP Not Applicabl d 0.10 TPY 

Others ki.ot Applicabli 1.68 TPY 1 

8760 

8760 / ::.;; 

I 

Total Emission Change: 
max. 

lbs./hr. 

voc +4.56 
TSP to. 10 
SC2 -_. 

- NO ._ - 
COI +2.60 
Other +I.65 

. . Previoue Apjlication SutmittaL Daze 

(Nev Source) 



APPENDIX H 

APPROVED AIR PERMIT 

(BEST COPY AYALABLE AT THIS TIME- WILL PRO”DE BEITER CLWES AT ME&G 4125196 FSF) 





RPR 15 '96 10:18 FR RPCI-LIQ PHASE TECH 618 786 7233 TO 15833 

WR15 '96 0923 615 s-w PRGE.03 
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CATALYST POISONS STmY 

-.. 



- / 
-., 

-To: 
-. 
._ From: 

Distribution Deptfloc.: 

C. M. Chen DeptExt.: PSE Process EngJl-3315 
r 

==. Date: 9 May 1995 

Subject: . ,i.. Updated summary of Kingsport LPMEOH feed stream analysis results 

.- 

. . 

,- 

Distributiqg: 

Air Products: 
D. M. Brown * 
W. R. Brown * 
D. A. Chin-Fatt * 
P. A Clark* 
P. J. Clark * 
D. P. Drown/F. S. Frenduto * 
S. A. Gardner * 
F. A. Lucrezi * 
E. S. SchaubN. E. Stein/B. L. BhattfM. S. Mazdai&. P. DiMartino * 
B. A Toseland/X-D Peng * 

Eastman Chemical: 
M. S. Baggett 
T. T. Golob 
W. C. Jones 
J. L. Phillips 
K. M. Pittman 
J. H. Sanders 

* sent via MS Mail 

The attached table is an rcpdated summary of Kingsport gas feed stream 
analytical results. ResuIts of gas scrubbing folIowed,by ICP-AES (10 January 
1995 report) and gas chromatograpbic anaIysis (23 February 1995 analysis 
report) have been incorporated into the table. 

Please cab me (610-481-3315) if you have any questions or comments. 

Christopher M. Chen 



C. 
2 = 2 2 = 2 0 5 
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qtditions used for this analysis are listed in Table 3. The argon and oxygen content was obtained on the 
same instrument using a calcium chabazite column to separate argon,‘fr&i oxygen. The chromatographic 
conditions used for this analysis am listed in Table 4. 

All three samples were screened for amines on a Hewlett-Packard 5890A gas chromatograph using a SPB-5 
FSOT capilkry column interfaced to a nitrogen-phosphorus detector (NPD). None of tbe samples contained 
any detectable levels of amines. The lower limit of detection for amine compounds is approximately 0.5 
mole ppm. The chromatographic conditions are listed in Table 5. The samples were also screened for 
carbonyl suhide (COS) on a Hewlett-Packard 5890 Series II gas chromatograph using a Chromosil330 
packed teflon column interfaced to a flame photometric detector (FPD). None of the samples contained any 
detectable levels of COS. Tbe lower limit of detection for COS is approximately 4 mole ppm. The 
chromatogrqhic conditions are listed in Table 6. 

The sample was also analyad on a DB-WAX FSOT capillary column interfaced to a game ionisation 
detector (FID) for determination of any additional organic compctmds. Qua&&on was obtained using an 
extend stanciardiradoo procedure with a detector response factor determined for methanol. The 
cbromatographic con&ions are listed in Table 7. 

RE.SULTSANDDISCUSSION 
The concer~tmticm values reported for each sample in Table 1 have been nozmaked to 100% acconntabiity. 
The total accountabilities for the “CO Feed” and “Syngas” samples were very close to 100% prior to 
normaliaton. However, the total accoumabibty for the “Purge Gas” sample had a total accountability 
higher tbm 100%. This is mostly due to the high hydrogen content in the sample. The Eastman Syngas 
standard used to qua&ate the hydrogen content only had 50 mole 96 hydrogen. 



Components 
Hydrogen 

ArEon 
oxygm 
Nitrogen 
Cabon Monoxide 
carbon Dioxide 

Methane 
Ethane 
Ethylene 
Acetylene 
Propaae 
Propylene 
Iso-bu@ne 
n-Butane 
Iscqcntane 
n-Pentaue 
Hexanes 

Acetoninile 
Methanol 

Table 1 

Sample Composition (Mole 96) 

CO Feed 
1.76 (0.30) 

0.16 (0.30) 
0.08 (1.43) 
0.91 (0.W 

97.03 (0.17) 
N.D. (< 0.001) 

0.05 (0.W 
N.D. (< 0.00005) 
N.D. (< O.CKlOO5) 
N.D. ( < OJJDOO5) 
N.D. (< O.OCW5) 
N.D. (<0.00005) 
N.D. (CO.03005) 
N.D. (<0.00005) 
N.D. (<0.00005) 
N.D. (cO.00005) 
N.D. (< 0.00005) 

N.D. (< 0.00005) 

N.D. (KUXQOW) 
f< 3 .Joosss 

N.D. ( C 0.05) 
N.D. (cO.05) 

Syn Gas 
68.06 (0.23) 

0.06 (2.78) 
0.40 (0.41) 
0.40 (2.43) 

27.96 (0.93) 
3.00 (0.94) 

0.12 (2.76) 
o.ooo6 (3.44) 

N.D. (c O.oooM) 
N.D. (cO.OWO5) 
N.D. (c O.OCW) 
N.D. (c 0.&X05) 
N.D. (<0.00&X) 
N.D. (<0.00005) 
N.D. (cO.OOOO5) 
N.D. (<0.00005) 
N.D. ( < 0.00005) 

N.D. (<O.OCUO5) 

N.D. m) 
m.00005~ 

N.D. (~0.05) 
N.D. ( c 0.05) 

Purge Gas 
73.07 (0.85) 

0.94 (0.20) 
7.14 (OW 
7.80 (0.41) 
5.92 (0.21) 
2.88 (0.32) 

1.28 (0.W 
0.03 (0.18) 

N.D. (cO.OOC05) 
N.D. (<0.00005) 

0.01 (1.W 
N.D. (<0.00005) 

0.0036 (0.10) 
0.004 (0.48) 
0.0003 (0.77) 
o.ooo9 (0.37) 
o.ooo2 (1.38) 

N.D. (cO.COCO5) 

N.D. W01G004) 
CL i? mN0 s> 

N.D. (C 0.05) 
0.34 (0.38) 

Notc:Thcdrr,~vckprrvnrcdinihefonnuX(S)vlhcrsXirrhc~wnpeofrwd~ol~Sb 
lherduive~-devi&mofthsul8lyti. 
N.D. = Na Ddmted. 



Table2 - 

Gas Chromatographic Conctitioti 

instrument: Hewlett-Packard 5890 Series II Refinery Gas Analyzer 

c01uLuJls: 
Ao&$sjs ofhefis - Chrompack 25 meter x 0.53 mm ID Molsieve 5A PLOT fused 
silica capillary column; Chrompack 27.5 meter x 0.53 mm ID PoraPLOT Q PLOT 
fused silica capillary column. 

AnalvsiJ ofBj&cxarbons - Chrompack 50 meter x 0.53 mm ID AL203/KCL PLOT 
fused silica capillary column. 

Oven Temperature Program: 

Initial Temperature 
Initial Time 
Pm-cram Rate 
Final Temperature 
Final Time 

40 oc 
6min 
12 oC/mirl 
18OW 
18 min 

Carrier Gas: Helium 

Flow Rate (Molsieve/PoraPLGT Q) 
Column Headpressure 

Flow Rate (AL203/ICCL) 6 ml/mm 
Column Headpressure 8 psig 

Splitter Flow Rate 40ml/min 

Detector Type: Thermal Conductivity/Flame Ionixation 

Detector Temperature 
TCD Reference Flow 

2oooc12oow 
22.5 mllmin 

FID Hydrogen 
RD Air 

Valve I Injector Tempemtnre 

Injection Volume: 25 microliters at atmospheric pressure 

Injection Mode: Valcq gas sampling valves 

7.5 ml/min 
22 psig 

30 mUmin 
360 mUmin 

120 oc 

Data System: Hewlett-Packard 3396 integrator (Stored HP Methods RGAOl and RGAM) 

Quantitatiou Method: External Standard (Calib. Std. # 2,3,4 and 8; Scatty Std. # 100 and 101) 



Table 3 

Gas Chromatographic Conditi&s 

Instrument: Hewlett-Packard 5890A Gas Chmmato=g.rpli 

Columns: Activated Charcoal 80/100 mesh packed nickel column, 10’ x l/8” 

Oven Temperature Program: 

Initial Temperature 40 oc 
Initial Time 4 mill 
Progmn Rate 10 ThIlill 
Fiial Temperature 120 oc 
Fiial Time 1 mill 

Carrier Gas: Nitrogen 

Flow Rate 
Column Headpressure 

30 mllmill 
22 psig 

Detector Type: TCD 

Detector Temperature 
Amplifier/Range Setting 
Reference 

200 oc 
0 
? mUmin 

Injector Temperatu~ 0 oC 

Iqjwtion Volume: 1 cc @ 1 atm. . 

Injection Mode: Valco gas sampling valve 

Data System: HP-3396 Inte,gator 

Quantitation Method: External Standard 

Calibration Standard: C&b. Std. # 16, Eastman Syn Gas Standard 

Sample Preparation: None 



Table 4 

Gas Chromatographic Condiiions 

Instruments Hewlett-Packard 5890A Gas Chromatomh 

Columns: Calcium Chabazite 80/100 mesh packed SS column, 6’ x 118” 

Oven Temperature Program: 

Initial Temperature 
Initial Time 
Prom- Rate 
Final Temperature 
Final Tie 

Carrier Gas: Helium 

40 
5 
15 
210 
1 

Flow Rate 
Column Headpressure 

Detector Type: TCD 

Detector Tempemture 
Amplifier/Range Setting 
Reference 

Injector Temperature: Room Temperature 

Injection Volume: 5 cc @ 1 atm. 

Injection Mode: Valco gas sampliig valve 

Data System: HP-3396 Integrator 

Quantitation Method: External Standard 

Calibration Standard: Calib. Std. # 2,3 

Sample Preparation: None 

22 
25 

200 
0 
33 

oc 
min 
whlill 
oc 
min 

psig 

oc 



Table 5 

Gas Chromatographic Con&ions 

Instrument: Hewlett-Packard 5890A Gas Chmmatograph 

Columns: SPB-5 FSOT capillary column, 30 meter x 0.32 mm I.D., 1.0 micron film. Cal. # 224 

Oven Temperature Program: 

Initial Temperature 45 oc 
Initial Time 5 mio 
Program Rate 8 OC/min 
Fii Temperature 220 oc 
Fiial l?me 10 min 

Carrier Gas: Helium 

low Rate 
Column Headpressure 
Splitter Flow Fate 

2.1 rdmin 
9.5 psig 
20 mUmin 

Detector Type: NPD 

Detector Temperature 
Amplifier/Range Setting 
Hydrogen 
Air 
NPD Make-up 

Injector Temperature: 150 Oc 

Injection Volume: 0.5 cc @ 1 atm. 

Injection Mode: Manual injection 

Data System: HP-3396 Integrator 

Quantitation Methad: 

Calibration Standard: 

280 OC 
0 
3.5 ml/min 
110 mlhin 
28 mllrnin 

Sample Preparation: None 

__ _--- 



Table 6 
. . _. 

Gas Chromatographic Conditions 

Instrument: HewIett-Packard 5890 Series II Gas Chromatograph 

Columns: Chromosil330 packed teflon column, 8’ x 118” 

Oven Temperature Program: 

Initial Temperature 
Initial Tie 
Program Rate 
Final Temperature 
Fii Time 

Carrier Gas: Helium 

45 
2 
10 
70 
2 

Flow Rate 
Column Headpressure 

Detector Type: FPD 

10 
15 

Detector Temperature 
Amplifier/Range Setting 
Hydrogen 
Air 
FPD Make-up 

Injector Temperatu~: 80 oC , 

Injection Volume: 2.5 cc @ 1 atm. 

150 
0 
100 
110 
24 

Injection Mode: Vako Pa sampling valve 

Data System: HP-3396 Integrator 

Quantitation Method: 

Calibration Standard: 

Sample Preparation: None 

oc 
mill 
oC/min 
oc 
mill 

mlknin 
PGg 

oc 



Table 7 

Instrument: Hewlett-Packard 5890 Series lI Gas Chromatogmph 

Columns: DB-Wax FSOT capillary column, 30 meter x 0.25 mm I.D., 0.5 micron film. Col. # 92 

Oven Temperature Program: 

Initial Tempexature 
hitial Time 
pJw=n- 
Final Tempera- 
Final Tie 

40 oc 
10 mill 
8 wlnill 
160 oc 
2 min 

Carrier Gas: Helium 

Flow Rate 
Column Hcadpxessure 
splitter Flow Bate 

Detector Type: FID 

Detector Temperature 
Amplifier/Range Setting 
Hydrogen 
Air 
FID Make-up 

1.8 lnllnlin 
9.1 ‘0 
20 

zti 

270 W 

mUmin 
310 adhill 
28 rnllmin 

Injector Temperatum 150 Oc 

Injection Volume: 1 cc @ 1 arm. 

Injection Mock Valco gas sampling valve 

Data System: PE Nelson 2700 Turbochrome 

Quantitation Method: External Stdard 

Calibration Standard: 11664-10-3 (3.43 mole 46 methanol in Aro,on) 

Sample Preparation: None 
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Aialysis Report 
RECEIVED - 

IllN -1 1994 _.. 

TV JZlizatcth S. Schaub PROC.SS ENG,NEER,J&‘tJLoc’: PSG PI-W Eng 1 A12A3 

FIOLU: Patrick J. Clark Dcpt./Ext: CRSD-ATC / 6504 

Date: 31 May 1994 Lab Name: Separations And Mass Spccuomeuy 

Subject: Gas Chromatogtaphic Analysis of Process Gas Streams from Eastman Chemical (King- TN) 

Sample No.: See Below 

c: CS Fik NO. 1432, LB File, SAMS Circ., A. J. IX Gioia;‘%M.:&a~-s Y&ii-. ..: . lacy i?:L.= 0.: pp- 

qbf YbiU d .&j* @.+*&.,s Li&;;;i JP ypr) , , 

SuMMARy: ’ Ah 0 u+un.~L 
. &.‘*I pa&. r*rfp cv S/k spt +jn -k 

Three sampks of feed gas to the proposed Liquid Phase Methanol ftity at the Eastman Chemical complex at 
Kingsport, TN wcrc attalyxcd for composition by gas chromatogmphy. The samples WQC designated as follows: 
"Co k-d to AC20 Plant” described as a pure CO stream from a HYCO cold box, “I&t Feed to MeOH Plant” 
dc~dt~d as the main synffas supply from the Lurgi plaat fe and “Purge Gas 6~m M&H Plant” described as the 
purge gas from the Lurgi methanol plant. The mole percent compositions of these process sueams axe tabulated in 
Table 1. The expected compositions, provided by Eastoran Chemical, arc aLso included in Table 1. 

AL ,i the samples ax~taincd hydrogen, oxygen/qott, nitrogen, carbon monoxide and methane. The sample 
idendfied as “Inlet Feed to MeOH Plant” also contahxd car&n dioxide, ethane and m&anoL The sample identi6cd 
as ‘Rpge Gas from McOH Plant” also contained carbon dioxide, ethane, ethylene, propane, propylene, ix-butane, n- 
butane, iso-pentaue, n-pcntane and n-hexane as well as mcthanoL The samples did not contain any detectable 
hydrocarbons heavier than C6. 

Although two of the samples contained metbauoL no orha oxygenated organic compounds or amiue compounds 
WUE detected in any of the samples. The csdmaed lower limit of detection for these types of compolluds is 
approximately 0.5 mole ppm 

Air Prcducts wiu be construcdng a 250 ton per day Liquid Phase Methanol facility at the Easnnan Chemical complex _ 
in IGngspon (TN). Currently, a Texaco gas&r is used to convert coal into syngas which is used to produce a variety 
of chemicals. including methanol (using conventional Lurgi tied bed tcchnolo&, acetic acid and acetic anhydride. 
The LPMEOH plant will have tbrcc different sources of feed gas as described above. It is essential to lmow the 
composition of these feed snwms, eqxcially the prescna of any components which may cause deactivation of the 

cl&e No.: 
Naeboolr No.: 
K dNo.: 
Pk.& DaIc 
sampkReceiptDslc: DDC Name: 

PJC 

r~m432shadoc 
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@l,vCAL PROCEDUR!ES: 

A Hewlett-Packard 5890 S&es II Refinery Gas Analyzer (RGA) was used for the quantitative analysis of 
oxygen/argon, nitrogen, carbon monoxide, carbon dioxide and the Cl to C6 hydrocarbons. An external 
standardizadon procedure was used for quantitation. The standards and samples were inucduced into the gas 
chmmatograph at annospheric pressure using a gas sampling manifold iunzfaced to a vacuum system and a ballast 
cyliuder system. The chxomatographic conditions used for this analysis are listed in Table 2. Representative 
chromatogams are shown in Figurea 1 and 2. 

The quantitative analysis for hydrogen was performed ‘on a Hewlett-Packard 589OA gas chromatograph using 
nitrogen carrkr gas. An external standardkadon procedure was used for quantitadon. The chmmatographic 
conditions used for this analysis are listed in Table 3. 

The sample was also analysed on a DB-WAX FSOT capillary column interfaced ro a flame ionization detector for 
determinadon of any additional orgaoic compounds. Qwntitation was obtained using an external standardization 
procedure with a detector respense factor determined for me&anoL The chromatographic conditions are listed in 
Table 4. The chromatogram shown in Figure 3 illustrates the chnion order and retention times for a number of 
paaxial componenn of interest A representative chromatogram of the “Purge Gas from the MeOH Plant” is shown 
inFQure4. 

‘II mcentradon values reported for each sampk in Table 1 have been normal&d to 100% accountability. The 
mu accounc&ilides for the samples id&&d as “Inlet Feed to MeOH Plant” and “Purge Gas ti MeOH Plant” 
were very close to 100% prior to normahzation. However, the total accountability for the sample identified as “CO 
Feed to AC20 Plant” was quitelow due to residual he3ium being present in the sample cylinder. The sample 
cylinders were initially filled with heliumc 
->D g 

-!d 
lain sampling, Eastman prrssllriztd the cylinder widt the process stream, vented the cylinder to 

aonospheric pressure and then re6lkd with the process smzam. Appareudy the process pressure for the latter sample 
was i@equate to completely purge all residual helium&m de sample cylinder. 



OWMW~ 1.16 

nimgell 10.08 

calho mcmoxide 16.02 

carbon dioxide 3.95 

methane 

cthaoe 

erhylcne 

propane 

.propy*ne 

isebotme 

n-bumrae 

id*palane 

a-p%aane 

n-hexam 

auf ItAt 
a 

4.45 

534 

6.58 

934 

13.47 

15.64 

1631 

21.90 

2243 

28.1 

Retention 
Time w 

Table 1 ... ..~ 

Sample Composition (mole percent) 

CO Feed to 
Aa0 Plant 

1.8 (0.02) 
lZ%l 

035 (O.cOl) 

0.83 (O.w4) 
II%1 
97.0 (0.08) 
I¶%1 

ND. (< O.aOlO) 

0.14 (O.om) 

0.35 (0.0018) 
lOJ%l 
2656 (0.025) 

[?7.7%1 

450 (0.029) 
[4.0%1 

0.044 (0.001) 0.062 @.wo4) 

N.D. (< O.OOW5) omo3s @.00004) 

N.D. (< O.@XQS) ND. (c 0.00005) 

ND. (< O.WOO5l ND. (< 0.00005) 

ND. (< O.CCOO~ ND. (< 0.00005) 

ND. (c 0.00005) ND. (< O.oooOS) 

ND. (c O.booo5) ND. (< O.oooO5) 

ND. (c O.OCCO5) ND. (c O.OWO5) 

ND. (< O.OWO5l N.D. (c O.KCOs) 

ND. (c O.OWO5) ND. (c 0.00005) 

do. J.O. 

ND. (< O.WOOS) 0.032 @.W4) 

Inlet Feed to 
YeOH prant 

Purge Gas from 

6836 (0.014) 8226 (0.45) 
lbld%l I74%1 

136 (0.001) 

3.63 (0.006) 
I1241 

7.94 (0.041) 
Ill*1 

3.96 (0.015) 
[3%1 

0.73 @.w4) 

o.cm2 (0.cao1) 

o.owos (0.OOoo1) 

0.0034 (O.owos) 

< O.wOl 

o.m14 

0.0011(0.OOOo4) 

o.Ow12 (0.OOw1) 

0.00034 

o.Om4 (0.00001) 

E.1.n +.A -eGL> _ 

0.10 (o.oo@ 

NOTE The results above are reported in the format X ( S ) where X is the average of two detuminations 
and S is rhe standard deviadon of the analysis. 

The expected composidons for the primary componenu, as pmvided by Eastman Chemical, are included 
in brackets [ ] below each reported concentration. 



Table 2 

Gas tnrumo~aphic Conditions for Instrument: Hewlea-m 5890 Saies II Refinery Gas A&m 

colnmlls: 
AM~J+S of Inera - Chrompack 25 meta x 055 mm ID Molsieve 5A PLOT fused silica capilhy column; Cbrompack 275 meter 
xO53mIDPomPLOTQPLGThscddicacapiUqcolu1an. 

AMiysic of Hydmcnrbonr - Clnumw 50 maa x 032 mm ID AL203KCL PLOT fused silica cap&y CO~UIUI. 

Oven Temperature Rogmam: 

hitialTanpenturc 4ow Fiml Tempelalum 180 oc 
labial Time 6 mio Fmal Tune 165 min 
pw=m- 8 Wmii, Total halysis Tme 40.0 mill 

Carrier Gas: Helimo 

PbwRxte(Molsi~LoTQ) 55 mymin 
Column Heady 16 tig 
spEacrmwRae 30 rilumio 

Demctor Type: llmmalCondnai~/Piame Ionimion 

mow Rdla (AL203lxcL) 13 mL/mia 
cohlmo Hcsaprcsurc 12 psig 

Daucm Tcmgaamre 200 oc/2aooc 
TcDRefamwFlow 15.7 mLlmim 
FIDHYbgen 30 lwmln 
FmAir 360 olL.hin 

. Vabc I lnjcacu Tmguaaue 12a oc 

bjectim Mode \ Vohme: vdcogassamphgnlvrs I 1mLatanaosphuicpcsure 

Dam System: Hewla-Packad 33% imcgram (Stad HP Method RGA) 
E-Nelson Turbxbmm Dam Syatcin (Swmd Mcdzds RGA-TCD and RGAJID) 

caabrellalsmodardw rka%lsSr . *- . 

SmddNo.2 -0.1¶0mok%oxy~~0.10(10mole%~0.1031moic%arbonmonaxidc, 
0.0963 mole % mnhms 

S~No.8-743malc%srrbanmamddc.~.7moL%me~ 
SundndNo.33 -~.Omok%~~0~molc%o~~0~mok%~~m,0SOmole%ctrbaa mlamxidh 050 look % caba dioxitk! 

46.0 mole % methxne. 10.0 mole % dame. 1.0 rmk % &ykae, 20 mok % ~pplc. 0.15 mok % pt+ene, 0.7 mole % 
sobnme.O.7mok%n~O5mok%iropentmc 

SrmySundndNo.1W-163moieppnmcolillc.153mokppmahnc.16.7molegpnuhylme.2l~molepan pqme. 
123 mak ppm mlats 16.6 mok ppm a-buune 



Table 3 

Gas Chromatogrnpbic Conditions 
(hydrogen) 

lnsmmmk Hewlett-Packard 589OA Gas Chmmacograph 

Colmmm 10 h x 1Rinch OD nickel column packed with 60/%0 mesh Activated Charcoal 

Oven Temperature Program: 

loidat Tern- 40% 
hidal Time 4 lain 
FmDmRatc 10 oumin 
FmaiTunpaatrne 120 oc 
~FbraI Tme 1 mill 
Total Analysis Time 13.0 mia 

Carrk Gas: Niien 

PbvRdlte 
cohmn ?lsdpmm 

Iktator Type: lkmal Conductivity 

Detector Tunpcmmre 
TCDRef-Plow 
Valve / Injamr Tempaatue 

Injadon Volume 1 mL u annc6phedc prrstlrr 

Injeaion Mode Woo gas sampling valve 

22mLmn 
22 pig 

Dam System: Hewleu-Packad 33% imegmx/PE-tickon Ttvbo&cm Due System 

Qoaetimtion Method: External Sran- 

Calibration Standud: Scdad No. 16 - 5.01 mole % hydrogen 
Srandmd No. 17 - 395 mole % hydmgen 
Smodad No. 18 - 60.0 mole % hyQsrcn 
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Table 4 

Gas Chromatographic Conditions for Insh ~mentz Hewleu-Packard 5890A 

Column: J&W Scicnkfii DB-WAX FSOT capillary. 30 m x 0.32 mm ID, 05 micmn film thickness 
Column No. 196 

Oven Temperature Rogram 

lnidalTem~ 40 *c 
lnitlal Time 10 min 

ProgramRaa: 8 Wnin 

Fti Tempmaturc 160 “C 
F&Time S&l 
Total lilt 30.0 mill 

Carrier Gas xiolimn 

FlowRam 1.8 mUmin 
Cmria Gas Velcdy 213 cmlsa 
Column Headprcsnne 92psig 
splium Flow Rate 20 mumin 

Injector Tempcratnre 150 ‘C 

jution Mode I Volmm gas-right syringe I 1.0 cc at aunospheric press= 

Detector Type Flsme Ionization 

Dcta~~Tempaamre 2oodcgc 
Amplifia/RangeSeuing 0 

Hydrogea 30 mL.lmii 
Air joOrnL/min 
FlD Makeup 28 mLhnin 

Quantitation Method Exumal Smn~on 
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Figure 1 PURGE GAS FROM MEOH PLANT 
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Figure 2 PURGE GAS FROM MEOH PLANT 

RGA Analysis - FID .’ -. 
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FIGURE 3. Elution Order of Organic Compounds on DB-WAX Capillary Colmnn 

z i 

I 

methanol 
-I 

FIGURE 4. Tm-ge Gas from MeOH Plant” on DB-WAX Capillary Column 
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Analysis Rew~ 

RECEIVED _ 
AIR fa 

MAY051934 .,-., moDucls+t' 

To E, s. schaub jmC+ROCESS ENGINEERING Dept,Loc.: PSGEnglAI2A3 

From: S. A Gainer * Dept.Efi.: CRSD / 4637 

Date: 2 May 1994 Lab Name: spectroscopy 

Subjest: Idared Analysis of Gas Cyiiuders fiorn Eastmao Chemical 

Sample No.: I&t Feed to MeOH Plam; CO Feed to AC20 Plam, F%rge Gas from MeOH Plant 

c: P. J. Clark; E. I. Karwac@ F. A Luaczi; D. R Latsbaw/IR Lab 

SUMMARY: 
lkee cylinders of gas sampied a E- Chemical’s Kingsport, TN W&y wae submitted fix im5ared analysis to 
daermine their composition The Inlet Feed to MeOHPlant sample contained percent levels of CO and CO2, as well 
as a aignihrd amount of CT-Q. A small amount of C2Hg W~LI also presuk The CO Feed to AC20 Plant sample 
tzontabed petcent levels of CO aod a sigr&ant amount of CHq. The Purge Gas-H Plant sample was found 
to contain percent levels of CO and CO2, as weIl w a siguikot amount of CH4. The spectra were spec&aUy 
e~-+ned for the presence of HCN, Sh HCl, NO, NO$ NiO a&d NIQr No indications for the presnce of these 
cL,pormdrwaeobsaved.~isavay~~absorbainthe~.Iulowa~onlirnit(LDL)was 
estimatedtobeintheppbrange.~~Lsforthe~ compods wa-e estimated to be 1 ppm~However, CO 
and~pr*lcntinthesampleswouldirderftrrwithS02,HCIandN20baaQ,~si~~nisingtheLDLs 
for these compounds in the samples. Copies of spectra are at&acid for your reference. 

A portion of each sample was drawn imo an Wed 9.3 meter pathlengtb gas cdl in a N&let 8220 FI-IR gas 
analyzer. The Ida Feed to MeOH Plant and Purge Gas f?om Me-OH Plant samples we-re also analyzed in a one inch 
patblengrb cell to bring the CO, CO2 and CH4 bands onto scale. All spectra were obtained by co-adding 150 scans at 
2.0 cm-1 resolution and were referenced against a background of the evacuated cells. 

zc;: 0 00-3-8215.51.10.11 022225 

Not&ok NC..: 14094-10 
MethodNo.: noie 
p’ -kcDatc 5ni94 
i &&aiptDatc: 4rlaf94 
Spaan No: 17253-17262; 1726+ 17266- 

17270 
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&&is Report 

&&/Ciy~ I & 
he&--- ‘- AIR f. .s z -C.Z!vE. _ .Wd.nw~ #)c?wcTs * . . 

T E. S’Schaub 
:‘!I;; 1 1 c.-.n 

!::Y? DeptJoc.: Proc. Eng. 

From: P. k Clark 
L;i&_> ,: .,..,. rr -‘rCII ‘lCd(i>*iC;Dept/EXt: CRSDIR3111 4%70 

Date: 8 March 1994 Lab Name: Surface Science 

Subject TOF-SIMS ofMethanol Cat&t Materials 

Sample No.: X20602-130-A (fresh), X20602-130-B (spent 1989), X20602-130-C (spent 1993) 

CM CL 
CC: P. J. Clark, F. A Lucre& Z. T. nr E 

SUMMARY: 

Time-of-Flight Secondary Ion Mass Spectrometry has been used to character&e the surface 
composition of three samples of a liquid phase methanol catalyst. This cataIyst is currently being 
evaluated by Tennessee Eastman. Vie have examined the &esh cataIyst, a sample of spent catsIyst 
&om 1989, and a sample of spent cataIyst horn 1993. ‘Ihe TOFSIMS anaIyses were conducted to 
conBrm the presence ofimpurity species previouaIy.observed in XPS analyses (conducted by 
Tennessee Eastman’s analytical group). 

PAOBLEM DEFINITION: 

Analysis of surface impurities present on a spent liquid phase methanol catalyst. 

Request No.: 021469 Lab File Name: Clark, P. A 
Charge No.: 00-3-8215.51.10.11 Analyst: PAC 
Notebook No.: 13927-46 Data Analyxed 2l24l94 
Method No.: NONE Data Captured 2/94 

lone Date: 2ml94 Data Reported: 2l25194 
Sample Receipt Date: Dot. Name: . 21469.doc 
Spectra No: CE&A Tape 2-94 (2) 
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ANALYTICAL PROCEDURES: 
2 

T. I’OF-SIMS experiments were conducted by F. Radicati di Brozolo of Charles Evans and 
Associates, Redwood City, CA The analyses were conducted on a Charles Evans & Associates TFS 
TOF-SIXS unit. The TOF-SIMS e?rperiment is explained in Attachment 1. 

RESULTS AND DISCUSSION: 

Table 1 provides a summary of the elements detected by TOF-SIMS. In addition, the chemical form 
of the species is also included in Table 1. The TOF-SIMS analysis detected As., S, N, Fe, Cl, Na, Cr, 
E, and Ca. 

Table 1 
Elements Detected in TOF-SIMS Analysis 

Element I Fresh Catalyst, Spent Catalyst r89) Spent C&iyst ys3) : Speck Detected 
As I YES j YES YES I Aso+. Aso-. Aso2-, As05 
S I YES I YES YES I SO2-. SO5. SO.%-. HSO4- 
N YES I YES YES t CN-. N03-, C3H8N+ 
Fe 1 ND I YES YES ! Fe+ 
Ni I ND I “ES ftram.? ?I ND I 
Ba 1 ND I ND I ND ! 
a I YES ! YES I YES a- 
m I MD I ND I ND - ..- ..- , ,,- 
Na / YES i YES YES I Na+ 

‘;f + E I ND j “NE ND ; 
1 YES 

ND i 
ND i CT+ 

B ND ND I 
Be ND I ND ND I 

ND i YES YES : 
ND i ND ND I 
ND i 

iit I YES I 
ND ND ! 

YES YES I C%+ 

The relative distributions of ceaain species are summarized in Table 2. 

While TOF-SIMS &m quantitative, we can make relative comp&ons among the samples (i.e., 
normabe the positive ion signal intensities to Al+ and the negative ion signal intensities to e%Ju-). 



’ 

3 
We can use relative comparisons to ascertain if a particular s&&s is increasing in intensity 
(ml-tive to the fresh catalyst) during activation. 

Table 2 

* Other amine @pe apeciea aummarized in Table 3. 
F~ Not Detected 

3om.h 

38 

56 

58 

Table 3 
&nine Species Detected On Suxface of 1993 Spent Catalyst 

&condarv Ipn -urea ti Deviation kuamu) 

CH4N+ 30.030 4 

C2N+ 38.013 -11 

C3QN+ 56.062 -3 

C3W’J+ 58.063 2 
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Iron,. nickel, and potassium were not detected on the fresh catalyst, but did appear after the catalyst 
Wi activated The level of Fe contamination is higher on the 1989 spent catalyst sample than on 
the 1993 sample. Nickel also appears as a contaminant on the 1989 spent catalyst, but does not 
appear on the 1993 sample. Potassium is detected in higher amounts on the spent catalyst for 1989 
titan the 1993 sample. 

The levels of Na+, SO3; and Cl- contamination were highest on the spent catalyst from 1989. The 
Na+, SO3-, and Cl- levels in the 1993 spent catalyst were nearlp equivalent to the,levels present on 
the &sh catalyst. Based upon thiobservatioas, the catalyst does not pick up additional amounts 
of Na+, SO3-, and Cl- thorn the gas steam during activation. 

The levels of CL+, CN-, and NO3- appear to decrease after activation. Only the level of As increases 
after activation. Moreover, there appears to be more As contamination on the 1993 spent catalyst 
than on the 1989 catalyst sample. 

A ties of amine rype species are present on the surface of the 1993 spent catalyst (see Figures 1 - 4, 
attached). We observe CHqN+ at 30.03Om/z, C2N+ at 38.013m/z, C3H6N+ at 56.052m/z, and 
C3HaN+ at 58.063mIz. The corresponding secondary ion structures and mamu deviations are 
summarized in Table 3. 

I%&= mass species appearing at 103mlz. 105m/z, 107m/z, and 119m/z in the positive ion sms 
spw* am most likely 0-c type species: CaH7+,C7H30+ (102.96mlz), CgHg+, C7H50+ - 

~m;~o~jZ). CaHll+, C7H7C+ (106.95dz), and CgHll+, C7Hl30+ (118.99&z and 57mamu 

All the positive and negative ion TOF-SIMS spectra are attached (Figures 4 - 14). 

Please feel &se to contact me if you require additional information. 

Paula A Comelio Clark 



CHARLES EVANS d ASSOCIATES 
30% Ch~rap*d.a Drlre *edrOOd City. a 94063 vs.t Phone: ,.x5, -3‘9-45“): rLx:‘3‘).732: 



CKARLES EVANS h ASSOCIATES 
301 Cu.ape**e~ ori*e Idvood City. u 34063 usA Phec: ,,I*, -)I,-,%‘l: ILx..,~~~~,,X 

41.6 4f.7 cf.0 



CEARLES EVANS 6, ASSOCIATBS 
101 Cc*ap*ake. Drive Redwood c1:y. u. WO‘, “s& Phone: ,41ll->‘,-4I‘7; ,AxI- ,+7,21 



CHARLES EVANS LASSOCIATXS 
301 CkrqJsaJce DrivC .- r(d"ood city. u 9,O‘l USA Phone: (4131-36,-,367; Fu: 1‘9~321 

-“i 
l-c Bo 

g . g 
% . 
g 
ou . 

d 57.6 III 
37.7 s;.*. 9.3 .’ %.l/ “WY ‘, x.2 

l!lj 

7 C;H;fi+ i 
!‘4;)r” = CG’L 

=>fi * 

. n., n,3. $I, /~1,~111/l/1//, 1, ,, 
9.0 58. I ~58.2” 



CHiRLES EVANS &-ASSOCIATES 
101 ch*.rpe*r mire *r.?rood city. CA ,,O‘, us*. azone: 141s) -,‘9-.3‘7); *.4x: %?<7,2l 



CHARLES EVANS h-ASSOCIATES 
301 ch.s.pe*.+ ml”= *edrood city. u ,400 w* PbOEC: ,.lS,-31,.43‘7: n.x:‘30-7,*1 

g 
E 
D 

% 
r 
$ 

33.ss 

a. 
33.5 ‘39.0’ %.S aa u1.S ri. 



CHARLES EVANS &- ASSOCIATES 
,Ol a.,apeec Drive 

Ie%ecd City. u $4063 US* 
Pheme: ,,a)-,‘,-,36,: mx:.~>‘,-.‘)n~ 

.c 

c- ,& (f$.& cdJ - 
a 

u6G 
m . . . . Ec ‘s). 

63 

31 

? 



CI4'ARLE.S EVANS & ASSOCIATES 
10, cb...pe*e DA** Pedroed city. CA MO‘3 USA P,one: l.l9,-,0-45‘7; FA%: >(,-7,2x 

55.94 

FL . 

56.95 

51.95 53.04 53.94 55.06 57.53 59.99 
A * 

A 

2 54 53 53 __-.__ 

55.05 



CHARLES EVRNS KASSOCIATES 
a01 c%esape*. DA". bdrood eicy. u ,,O‘I us* Pbon.: ,4ll,-,‘,-,S‘1; rAx:.,,‘,.'),ll 

138 138 

143 143 GZH GZH 
IW IW 155 155 



CHARLES EVANS &- ASSOCIATSS 
101 cle.ape*Le .DZiW ned”oo.3 city, CL 940‘1 USA monc: I,~s,-,~,-4s‘7; FAx:-.l‘~y911 

F 1 
‘Occm 16 

0 i 

5 
0 

s 
mm0 

-: 
E 2ocmB 
s ” OH 
E mJlm 5 13 4 I2 25 

5 lb ts 20 2s Kg,?, 

13 

12 

/O 



C?LARLES EVANS & -ASSOCIATES 
101 caesrpake orire Ldrood city, u MO‘, us* PhOaC: <419)-IO-45‘7; ,.u: ,‘t~.-?rn~ 

2ooo& 7::. 

F 3s 

- 1xa i-9. ce 
z 
z, 

E 
i! 32 37 @ 
a=. 45 
6 33 
c ,I 42 ‘3 16 F’ 

90 “‘3s” I 1 I I L 
‘0 15”“50’.‘. ss I 

37 

36 39 ‘5 I8 49 

40’ ” .h ‘9. ” 53 

3s 

37 

33 I 1, ,2 ‘3 4; 49 g 
m d 91 ,.,, s. 1 35 



CHARLES EVANS &-ASSOCIATES 
101 czc,apcaice mire 

63 
90 

7s 65 73 *1 
75 

I i L I I I I I, i ,, L 1 
70 SD so 



CXXlLES EVAXS &-ASSOCIATES 
101 ccc.aplr.*r or1Y.z **d.rod c1:y. u ,.P‘I vsi OhoDe: 14~S~->O-45‘7: rAx; ,‘,Z.?cl 



CHARLES EVANS i ASSOCIATES 
30, c2erapco.e orivr Ledrood city. La MO‘1 UsAI rnooe: ,415,.,6,-4SL7; rAx:- 3.69-7921 

,IcmE - 



Static Sccoodrry Ion hlus Spcctromet~’ (Strtic SMS) 

A schematic diagram of the Sutic SIMS experiment is shown.bc&w: 

PRIMARY ION SPUTTEREO PARTICLE 
(L? ION OR NEUTRAL1 

VACUUM * / 
S&ID ////T//~/1////I///// -s-e --s- ---w-e 2 -W-B 

PRIMARY ION 
PEKTR ATIOH OEPTH 

IMPLANTED IW 

P. this experiment, a sample (undo vacuum) ir bombarded by I primrry ion beam (Ar, Xe, 
6&r Cs). 

hd 
The ion Lr&nts in the solid lattk and 8en-s ID uu of pea%uktion 

own IS a cd&ion cascade TICS c.dGsion cascade resdt~ in the desorption of p&k&y 
and negz~ticly cbarged secondary iow naml speck., and elermms. The positive md 
negirtivt~ndsryionsMtbcnodTactcd~thegstphrueradmaJs~in1 
time-of-fligkt based mass mIyzu. 

wllen the SIMS iI Qcpaiman iI conduaed under static condiriols the plimy ion beam 
current de&y is reduod so as to promote tbe desorption of intacf zmlaak species. 
.nlus# stalk SIMS an provide lnmk$um identi5cation of q&s at the smple 
surfue. 

Cum&y, the Static SIMS data UC cxJl&ed on a Chark~ Evun 8 ksocktes TFS SIMS 
instrument located at Charles E~lls & Asskates in Redwocd Cii, CA Data analysis is 
conducted in b0u.q wiq a TFS SIMS coapta wodutalion bded in tlx CRSD- 
sulface Scialce IAmatory (mD3m55). 
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SEP-22-1335 06:24 FRON WC! lRCi-4 RUN TJ 15633 P.BZ 

TO: 

Fmm: 

Date: 

Subjecti 

N. R. Shanb Dcpt.Ext Pxilitiu Svcslx6534 

T.A. DabI DcpuExt GElWX6361 

May IO, 1995 
Field Test Unit (FTU) at ton Run. 

cc: D.M. Brown 
B.A. Toseland 

Dept/Loc. PS4i TechlA3lE2 
DqULac. GETUl7066 

unit smnmky: 

The Field Test Unit (FKI) will be conk&d in P 48 fool tnilc? consisting of office and lrbmtory 
space. The Unit will prcccsscs Syntbcsis‘Gas. by passing it drough scvenl adwrption beds to remove uace 
irpritia from rhc gcs suck% The gas is piped to a Slrnry Phase Reactor whpr a pmzntage of the Gls 
is cmvemd IO Alsohol’s. Tbc reactor cffluettt is ardymi by GC.. rhen vcntcd to aanospbere 

The proas Gas mkts ths Lab potion of tk nailer at appmimakly 8C0psig. It M then be 
rcducd by a regulamr or imused by a compruror. When the gm is at the drsii presnrrc. Maximum of 
13CCpig. it then passes tlmugh tbe adsorba system to remove my impwitia in the gas mum. The clean 
g+rirchsnpipcdcorhc-ryskm.krro~ihcprruuncpabcri~vin~cdmdomwdy 
nacssmy. The rcletox will opnrtr at prusllm to 13Wpsig and kttqvkatures to 670 F. The product of the 
reactor is anaiyzed then venkd to an cxiuust sti. No product will be produced. 

An excess flow v+lvc in the prosus ga feed lii just inside tbc lab wall. liik the feed gas to a 
maximum of 15 tiknIminuk~05298 cubicfee~/minukor31.8 subicfc+tI how. Rcssurc wit&es and 
relief vllvs arc imabd in the system to prevent over pfauiatiot~ 

The exhrust gas flow will be suf6cient lo diluk tbz vented produet gu to a non h&our level. 
Flammable and toxic gas monitors are lcakd in dm m&r. T&c monitors will case the system to shut 
down if an unsafe cwditicnt should occur. 

NF?A Rating of this laboratory: 
Fire-l 

Hcallb2 

Rwcdvity-1 

Emergency ass~ssnmnt on the above rating. as vlell as the Unit’s hazards review, will tc available upon 
request. 

- 

SEP 22 '95 0T:43 618 481 4566 P9GE. 02 
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Mehorandum leooucse 

Tn. T.ADahl Deptkoc.: G&E Tech. Ceder, 17066 

From: Kevin B. Snyder x/#- CJ &+- DepUW: EH%S, ‘IT Area Facilities 

Date: 23 August 1995 

Subject Minor Source Dete rmination for Methanol Synthesis Field Test Unit, 
MkrocIave System and Autoclave System 

c: J. A Berseth (A6121YFile 3.0.3 
T. E. Solodar L433Gl) 
R W. Skinner (A61261 

Pennsylvania’s Department of Environmental Protection CDEP) has 
determined that your methanol synthesis sources at Iron Run are 
exempted from requiring a construction or operating permit because they 
are all minor sources of contamination If the quantities of pollutants 
emitted change because of a change in the process or there is an increase 
in the hours of operation, please let me or Ron Skinner know. 

A copy of the three minor source approvals are attached for your records. 

Attachments 
mk-,\smhx- 

P3sxXv2e~.eam 

SEP 22 ‘95 e3:44 610 4% 4566 PGGE .03 



3cr-&-i,2 Lcz-& .-an .-J-c. ,&!N XLh ;ti i5633 i.04 

~uyomvE*LTnwwuisnvwu jC5iJNJ-f: 
. D&PARTMSWW t9MRONMENTALllLfOURQS. ; 

euaaJoFAInouAwrcDmnoc _: 
I 

Request for Detsrmfnatfon of Requfremeht 
for Plan ApprovaVOperatfng Permit Appffchfon 

(Submit fn Triplfkate) :;T ---. 
. ‘-we.. _i 

Type of Source: m-dsuvdb.& Data of Installation: +y.g---- . .;;:-/ 

Owner of source: Air Products & Chemicals, Inc. Employer 1.0. No.: ;La- /a744 St? 

Mailing Address: .P.O. Box 25780, Lahigh Valley. PA 18002-5780 (Iron Run) 

Contact Person: Kevin B. Sovder Tclcphona: 610-481-6238 

Location of Sourcetsk 

Street Address: 7066 Snowdrift Road 

Estimated Emissions: Field Test Unit (m) 

Municipdry: UDDer NaCunXie TOWnshiD 

County: Lehinh 

1 Pollutant 1 CO 1 lie 1 COa Nz Methanol “&~::“” 
3 0 

:, _ --- ‘- - _ - 

1. Averaged 20 days per month, 24 hrs. per day 

Signature Thomas A. Dahl 

Research S~ccialisc 
Tile 

7//9/P>’ 
Date 

-OFFICIAL USE ONLY 

Date Received: 
-___ -___. _- _--- --- 

~,~u~n,,othr.vlko,i~so~,~in~d‘n25P*CodeI127.14l~l~ 
re&Jnx,,) ir rmnp*td Iron7 e4 plan wwwd l -Id wmw I* 
*-a TN, ct*wniNtan dots net exuwf he SWd%l fra 
:ompswr rib *II 0b-w *wk~ble air wasrf rreuirtioiu. 

Reviewed By: T,TB #. 4*/&h - 
/f --.-- 

lnt f-t*1 dew m pY* 1oI amwbfl lrwn pb" roc?waYp*t- 
mirdq rquircnuntrunduPA CadtS127.14111 ,nd phnrwrov.1 
.Pps~*isl mua be rubnSned.lhe oewfvntntir p#ohicd Corn 
l ccinp on an Jwsu:iom vnril20 da*, *her Ihe rn”nisi!ws~ w.4 
sounr, hm tcchd wrir~lion by the wm~my. Ptdnent fcrmr 
wt etackd. 

‘*I r.e 

AUG I 6 ,995 
.." D." 

SEP 22 '95 03:44 
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Field Test Description 

The Field Test Unit tm> processes synthesis gas, by passing it first through 

several adsorption buds to remova trace impurities. The gas is then piped’ to a 
300 CC AutOdaVe Reactor vhich cowarts a percentage of the gas to Uethanol and 

Dimethyl Ether. The Reactor effluent Is analysed by Gas Chrcmatograph, then 

vented to atmosphere thou a vent stack. The vent stock is 20 feet high, wiih 

IOCIO ft3 per minute air flov. For safety reasons, the process gas is shut off 

at the source if air flov is lost in the vent stack. 

OFFICIAL USE ONLY 

Remarks: 

Re.ykd Rpcr .* 

610 4al 4566 PFIGE.05 
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Memorandum 
MR 

PRoDucrs tv L 

,: Tom Dahl Dept.&x.: PS&E Res. / 17066 

From: Dean Chin-Fan DepwExt.: CRSD-ATC RD3 / X3666 

Date: 6 April 1994 Separations Laboratory 

Subject: Gas Chromatographic Equipment for Mobile Trailer 

cc: CS File; P.J. Clark; A.J. Di Gioia; LB File 

Enclosed is the equipment cost for the gas chromatographs required far the new mobile trailer. From the 
meeting on 21 March, 1995, it had been decided that the new chromatographs should be configured to do the 
same gas analyses as done by the GCs in the previous trailer. However, some additional requirements were 
added. First, the data acquisition is to be done by PE Nelson Turbochrom (similar to the system used in Lab 
17). Second, the PID used to do the sulfur analysis in the old system is no longer a viable method to do this 
analysis, a new detector needed to be found to do low levels of sulfur. Lastly, due to limited space it was 
desired not to have integrators and to have all data acquisition and valve control through PE Nelson 
Turbo&mm. 

The following systems should meet the above requirements. The “Poisons GC” will be an HP-6890 GC with 
one electronic pressure controlled (EPC) packed injector and the appropriate valving to do simultaneous 

.jections of the sample onto two columns. One column will be interfaced to an Hewlett-Packard Electron 
Capture Detector (ECD) to do the nickel and iron carbonyls and the other column to a Sievers Sulfur 
Chetniluminescence Detector (SCD) to do trace sulfur analysis. The SCD will monitor carbonyl suifide, 
hydrogen sulfide and sulfur dioxide to 0.03 mg/L. 

The second “Bulk Gas GC” will be another HP-6890 GC with two thermal conductivity detectors (TCD), one 
flame ionization detector (RD) with full EPC. The FID will be configured to do hydrocarbon anaiysis or 
alcohols. The first TCD analyzes for carbon dioxide, oxygen, nitrogen, methane and carbon monoxide. The 
lower limit for all components is 200 ppm except for carbon monoxide which is 400 ppm. The second TCD 
detects hydrogen to a lower detection limit of 100 ppm. The TCD signals are electronically summed to provide 
a single signal output. 

These GCs will be configured by Wasson ECE, a certified Hewlett-Packard channel supplier. The base HP- 
6890 instrument is purchased from Hewlett-Packard and shipped to Wasson along with the Sievers SCD. 
Wasson will install the Sievers detector, the necessary valves, and columns to perform the analyses stated 
above. Upon completion of the configuration Wasson will test, install the equipment, train personnel in the use 
of the equipment and guarantee the performance of the GCs to meet all the detection limits specified above. 
The Nelson Turbochrom equipment and computer work station will have to be ordered separately and installed 
in the trailer when the GCs arrive. Turbochrom cannot as yet fully control the new I-JP-6890 GC so Turbochrom 
900 series A/D interfaces will have to be used. 

4utomation of the stream selection system will be done by Chatham Instruments. Since integrators will not be 
.sed the Nelson Turbocbrom system will have to be able to control the stream select valves. This will require 

that some external computer code be written for Turbochrom to fully control and read the sample stream 
number from the stream select valves into the computer. The old stream select valves can be refurbished and 



used again in the new system to help control cost. As of yet I do not have a quote for the stream select ,vaive 
automation. 



COST ESTMATE 

Mobile Trailer 

System 1 “POISONS GC” 

Hewlett-Packard 

Part No. 

1540A 
Option 102 
Option 230 

HP-6890 GC 
EPC Packed Injector 
ECD 

Price 

7642.20 
1889.40 
3402.80 

Sievers Model 355 SCD 15630.00 

Wasson ECE Configuration 14855.00 

Subtotal 43419.40 

:ystem 2 “BULK GC” 

Hewlett-Packard 

Wasson ECE 

Part No. 

1540A 
Option 102 
Option112 
Option 220 
Option 210 
Option 30 1 

Configuration 

HP-6890GC 
EPC Packed Injector 
EPC Capillary Injector 
TCD with EPC 
FID with EPC 
3 Channel EPC 

Subtotal 

Grand Total 

Price 

7642.20 
1889.40 
2603.80 
2603.80 
2603.80 
1518.10 

17125.00 

35986.10 

79405.50 


